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H$if»3R©fSB] 
MEjg&£f^H©tfffl£ttgB^-7 bTt£*P 
MEIMM*>*« c©«ra£»»cfrtj-&*fT«u c© 

ffi&tfrt^7*-*te*c©tm©&&«3Sx a>e>& 
mmft'*z>*. c<DM<&3E.mcftt>-i±z>fim, c© 

#15 fc. 
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2 

lWl8B«<H^«j(ftlBOrtWK:K:*t6n. HKStifcttlSi 

niR *b*»t b /s:a»c«B6D $ nfeMG*M*'<? * - 9 m 
ammmm^mfs,^^^ ffi&t/iniErtgp^ * 

jo w&famm'iko) m ek&> t^*-* fiRo'SuiBrtsp/ < 

Z-mt? S»IM1*W&£l£U c©£ 

nr^aw-nfcr JMBiiwiii: bTEtrrs s^fiii^s 
#is fc b /c c t a 1 1 z> mu^.wmm 0 

mmm%.w>m mcowm.* * - * m t br^mi 

tSEi&fl^*:^ CCDMMS.mcfttj&Zftm, c© 

3-*B©jl[ll1f*B£:bT. ttaKttrSMBB-r-*"*- 

BuIB^gB/ ^ ^ - * ffi&tfiluf BrtSP-' * - * ffifc: ttfS 
U CcOjg^^fctftJHi-SmifBii^^^^MiB^Ba 

T ? -^^-x¥s»HuiBiiwit$s^6iatR-rsRe)^ 

Ml BtTf!j i: > £ <DftW)W&l£ $ nfc husB^SP/ < 7 
y - *«*-><E>«aj $ tlfc miIBM^tHi*©ng|5/ ^ * - # 

fii:. d ©tf hu ta?n rc tut b^-sp^ ^^-zm 

-ffi©MMit?fi^bT^fi5cb, c^^nremmm^t 
& m mmm -r - 9 x^Ktc iBti $ n r v ^ nffae 

c©M(tt^»^E©rta5«i:, 

HulBM(H^^lH©fci5iI^na5^^^-^ffli: LTMSl 
50 (ttE«<ttS«JO»««!S«*l'J»/<'5^-*fii: bT« 
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3 

x^ist 

Mie^-gp^ 5 * - * <s& t>*Hijf e^gp/ < 5 * - # * t *r js 

» W £ tifc MEgHflKBO 5 ^ S&OWtfffl tU * tilt 
«D^5*-2ffitU C <Dfl»!<DiWEjiW1i $B<DbuE*t Wi 

(D/^^-zmtL, mzmw*? *-zmt, hue 

So 

twEw-as/ < 5 * - 9 mmsmfonu* 5 * - * fit *t/s 
* ^- x#is<o fjE»B8if rn.fr h mm-r & immm 
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HiJE^IcoSKIflBtDRftBStOBlJElgftl^^nSP^^ 
* - * {IRtf^gB/ < 5 * - £ ffltc 43 t* 5 ffiHEttS&lfta*, 

/0 ;* - * -7 - * ffi IC *5 5 SuEtt'SIf <fc 0 

wo<Dnm/^ x—*mRzfi*)&'*7 *-*mt. wen 

EHKOjfiMtftffi^ a «0Etg2(DMHm$B S TOfTft » 
LTML, CW^^nfciaBBItfS^BuEafia^-^ 

^-x^mam^rtx^^tnimmmmtLrmm 
wi3B«ffii*«!©«!Si««: , >a< 

F*3g|5/ <9 * - * fl £ LXim? 2> rtSPttftSfH^ £ , 

fluE^gP/^ ^ - ^ffl&O-BuErtgfi/^ ^ - *fflic*tl£ 
iiSlMr- ^ ^- X3^gtcE1fi£ tt5 fluESKti^BW 

«K8B«sE(K^«Ko^a^ «t&t?rtffi/< 5 * - $m 
(istfrt gp/ <^ * - 9 z> mxo mmm m tec 

^fBRD*F*9gp^^^-^fai:B§-gc-rs. ffifiMwffJE 
Sffil^ttOirl-W/ ^5 * - * fIRQ'rtgP/ <7 p< - £ 

*—* \mxs^> ^ * - *mc &it s MetMEMW. 

50 HuE^30MM1tlS©tfiimC)8fiEigft<^%<ong|5^7 
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5 

m<ow8i>rt ; 7*-$®.iisixsP : m>^*—*m£. mwm 
iimwmmmm^mmmnmmm^^mRxsm 
<r>mMmm^&i<Dwmmm.ic.T°<r>'iim£. mimin 
mmm $soff w&nmmk^^M^ftw^ * - * mr 

'fsm^m^vk tttmmLtzc ttt&mt-tz 

Bo 

mamm^^mmm^p^ < t t>w-r zmimmm* 

'imttivmzM m<£W}om®tJ<^ mRtft^^<^ 
mRzffKi$!>^5>*-2m.c<Dim<Dm&mm, 

=?- * 7&m> mi mmmmfr e> mm-r % nmrnm 

buEjSWt-- * ^- 7? istc iais $ n s Huf2aMWffi<D 
Bijfejf ftt^»o^»^^ ^ - * ffiat/rta^ <7 * - * ffi 

i: BS-grf 5,ff »)HS©HuiB^ffit^O^-g|5/^7 ^ - # 
tt&Cf Atf/<7 * - * S8I2<D3iH« $8 i:^r1)S 

attSn (fc^Lnt*2W±oa^a) 3§SI&& (n + 

* - $ ffl&D'rtgp-' ^ * - * \mc mi %> Mims&m t>\ 
mm n mms<omis.m2(Dmmm mo'im&nmnzM®. 
*M<D9m> ^ - $ M&tfrtas^ ^ - * mic tsv § 

huh enn © anw «of7»fi9osf«B«<H^»<o^a'' < 5 

1»$fifre>BuE (n+1) £DMH81f$SST'tO (n+1) iBOHtj 

EfT»*\ (n+D floftMEiiBBfpfftA^^enfciB* 

T-iroimt, iwEJg (n+1) (Daniff$BOfTM%(Ow> 
t, *-HBi©aH««fcLT£jSU C©£fi£2ftfcii 
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6 

»**siu ffliie»fls><* 4 

Xgi:, 

s*?^ti/cS5EMiiit?B«r*ff istc&icmtaztircmm 
ftw^*-2{m.tsuni<ntzm^ft&>< ; 7*-zm 
20 t. mmznrzmmmmtnmnmmKffl'^^-zmR 

a»a*« w^s -&*e«it*Bxa t ^ts ct* 

So 

vo*$mu mw.mft>*z>*m®L<D'^ 

mm&^mmw<ovt : m:ftw>>^*-zm£ lt^sq 
tsiit, 

x- * ^- 8<oiKiE5irat»$Bfr 6 jgtR-r ?> m&m 
ist, 

XSi;, 

JM« * nfc SuE iSMIf IfiSrUft L /ctgfc ^SQ S ft fc bUE 

nai5/^^-^fiiRt/««p*ft/'cHuErtgp^5^-^ffl 

t, jg«?*ftfcHliE51BB1t$B<DBtrEng|5/^p<-^fflS 
^cOftifitgOBuE^gP^^ * - * fgRtfBMErtgfl/^ 

50 *-afc-r*a«mMa**«L, c«^/s 
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f^xat, 

7="- * ^- x#so«9ffi»BBfli*^ e.a*?-r sfT»ttsR 
Mi mm. 2 n fca hw $s t a-^ r a m £ -tt & fr» m 

©«*Wi(*Jb<fT«J*fT o fcH^K , C ©»« tbfttffr -3 

^ - ^ fit*-' etttH s ftfc HuE®&tuf*<ofl-gp; ^ - ^ 

HH©3iB81f|*i:LT£j8U c<D<fefig*nfcaBII«« 
S5E3SM 7* - * X#IS tc EH S n T </ ^ tltfE 

i&£.vommic nut & mms.m<onmm^m 0 
■rsxak. 

SUEttSB/ <5 * - * fi&tfMErt < 5 - * MfcittS 
L, C0jg<K^tctft>-a:5HtiEi!l^^^>*BilEaM 

9 x^m<Dmmmmmm a* <b mtR? z> nwstsu 
xat, 

HijEaM-r"-^^-X#ISK8Eti$nfc8fiE3aMtS$B^ 
e> s ^W\k<VmWAU> * — * MRZf Pifll'l 5 ^ - * 
<lA^|S|-<0^5^-^iB^-r5^St©B(iEaRI1tffi 

ffi©Hf(ES^1t$S^ t> *>Tlsl5 BuE^BBIf $8©HuEtTKj 
HfiOHtjEngB/^^ * - *ffiRO'f*9gf5/^ ;>< -^ffl^l 
O^^^-^fltL, C<Dftfi©BflE)l^Bm$S£OBuEtfi!) 
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m<ottm9Mi < ? * - * «r »/ <5 * - * «*!S2 

<D^5 UMES1©/<-7*-***MEm2 

?B<Dfr »»©*aEi1-8fr' <5 * — * fiiSC/rtSP/ p< - * 

»BB1t«« , «IE3tB8f ? -^^-x¥ak:Eit4nTt^a 
ntfiSM«« £ b TEtl-T 3 tfiftlBSfTib^lf Xfi k 

£»*£81U ffiEIM^# V7*-*frP> 

ME«ttt*«jaH©«iH*ii-aj-'^>i-*ffit it^a 
-r&isk, 

WE^SP^^ ;>< - 2 ffi&tf *uEF«3W/ ^ * - 5 ffifcttJE 

xst, 

Kneads nfe ai8««tcas-^v"TanKi * -e * nmtati 
huEjIM^- ^ ^- x¥stEe^ fjEilHaiflfB© 
fjE^ftt^conas^^ ^ - * tt&tfrta5> <9 ^ - 

* - $ mRZfft =y ^ - ^ (ifc fctj 5 idE«JB**V 
HuE^2coaiiaitfSOtT : iljf^©sfiEM(«^%©ng|5^^ 
- * fiSStf »/ < 7 ^ - * fflK *5 * MEK^tS J: *3 

ESBl©^M1f 6 HuE^2co5SM1f fS S T-©tf» k > 
«»E«2©jSB8««©!T«l»©«JE»«^ ! ft©naJ^7 

40 ^-X^®fcEtt«nTV^*^ntf)iB8««k LTEtt 

-rsaatfWi*Bxai:**-rsck*wai:-rs«fti 

[fMUgl 3] mm<Offlft'*&>ic£^TMW)-rzMWL 

WE»^^ ^ - e. 

*55lBII1S?Bk LTEtfrsaM-x-^^-X^^W 

ME«ra£toHH©«iH**1-«><7;*-*«i: LT^SD 

50 ^as/^^-^ffikLTf^-r^xak, 
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xmt, 

mm®.? nrcmmm micm^rwm £ -ezftrntht) 

mimfflT-'- z ^- xfst satis ft 3 iffis asirati?$B<o 
^icDjiMif$st, cvwiioymMmmtmm'&cD 
mmi&£.w<Dft&' \=7 * - * m&xsn * - * m 
tug— a-rs^TiftsatosgisMiK^ro^gp^^^-^ /o 

* ~ 5 BR tfftffl' * - * fit £ *3 5 WIB'RSIf *V 
Buf3^3<0»M1f IBOff Ib^OtSfBSftt^O^SP-' ^5 
& tfrt SB/ s^* — #<Bfc*5ttS HufEtt^lf J; 0 

aasi©JiM*«j!pe)i(iias2<DaM««ofT»iRa t S2 
7 ? -^^-7.^iS(DS5fB^Bflm$s^ess?-r«.fTi!i^ 40 

5*k ff5l<7)ilW11§$Bt, C*DSI1<DiilliflS$g«Dfrf!)&<0 
AM BilfK^ftO^gPv < 9 ;* - * «R »/ < 5 * - * « 
i: BS-gJ-T 3 . fTl&HU<DHuaBJg{«£^<0$1-gl?' <9 * - * 

mr * - ^n^w-r §m2<oiiBatgffii: *i>i 

Ht-rSn (fcr£Ln(i2J-X±£Oe^?S) iSfjl&S (n + 

1) moimmmmmtttfotii u so 
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70 

fjii ami (omrnm moxmrn <d m mw&m<owa> < 5 
* - * fistfrtgp/ ^5 ^ - 2 fate 33 ^ 3 MEtiuBiiw* 
Hu8B n mmm<omzm2<Dmmmm<vftm^mzmm 

WIB*loai!8*«OtT»lW01Wffi»(«*1«S<onaJ/<9 

1t$8*^BijHB (n+1) (Ommm^X'CO (n+1) <I<Dmi 
Efr»*\ (n+1) ffiOfiftSBtBllflMStftt't 6 tlfclHH^ 

•e?T3tf»it. iwEffs (n+i) <DmMmm<r>im'&<DM 
MiWH^aai esbb f- * x^g t 1 bis * n r v ^ »* 

hr^mmmWih LTSBis-rsaw-r— ^^-x^ia* 

T, 

m anas; <9 ^ - * f@aa*Hjf art as/ <9 * - *«k*h6 

L, C<D«(H^%ltf7t>-ti-2)Huiai(J^^ ^^tuIBjilia 

Harass? * ft ft® m««k *3v ■> t a» s a« s n 
^miiaaBiiit?s*^f5ftfcm-ei^ai5ftfcHijiB^gp^ 

^^-^ffiRt/^SftrcHijIB^gP^^^-^fflt, S 

« * ftfc wi a3SB8it ?fi«owfe^a5/ < 9 ^ - * m&zfmt a 
*^^(ijm±t*$)S^i-&«, sw$ftfcBufia3iiigi«$Bco 

feS^t*. a*?«ftfci<JBBaBI*ffl<0*u8BjB8«l*«: 

[ii*JBi 6] mm(Dmft>' ! >z>foz.r>-cwm-t%m& 
*nr- s mm^mm^mn 2 y n ^5 A^r =• > t; ^ 

-^M^ 0 ajfrEfcj: ^ lcieH*-ti:fcfBti^*T'fe-3 
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// 

it tutEM mm m.tfnvi * nrd£T&%i $ tinman-tiH'* 

^*-**Rtf«#SftfcB(iErtW/<7*-*filfc, >s 

& 7n y =y i±%mm l/c 3 > tr ^ - *m*i& o ^fii&E 
tugf*. 

- 0 5Ib£& «fc a fcE«*-e;feE«J«{*-T** o 
T, 

U C0«ftt*feftK:fTteH4:*fJESI!lf^/<*>*i!iiEaBI 

on mmmctkta $ nfc wiEM-as/ <5 * - * «fr & 

% :/n ^-7 A^SrEtg b fc 3 > tf i — $m.&®L K> "JhE&E 

zKzmmmmt LTEis-rsiiiii-r-^-x^e* 

- * St*5f 0 WfiE& <fc a (c BE*« -&fcffi««*-P* -3 
T, 

MESfl^1WSH©ttiR*tt^<^*-*«i: Utta 
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/2 

BuE^-gP^^^-^fiiSa'MErtgP^^^-^fiiJcm 
U ccojgfW^lctf huE®j^/^>^huE3SHI 
^- 2 X#j£cD miESBB*^ 6 MS? £ ■£ , 

f-^^-X^SKEtS^nfcMEBBUf^Jb^.fli!) 

j*m^n/-cBuEaKiWffi<oo^, aswswttttisnfc 

<D^;*-*«£U C«Dft!lcOB(iEjillS1tia<OBuEfTffi) 

tijo menat/ ^ * - * istfrt an 5 * - * tt*s» 

jSHiiffi^fJEiSBix-^^-x^atEii^nTv^ 
ttntfaeait^i: LTEis^s^a^A^EtiLT-c 

20 3>l£a-*RWtl9mgfcE«fflM*o 

tbKzmmmmt LTEtt-rs»isii7 r -*'*--x#8* 

- ^ M^IX 0 "Jh6& <fc -5 tcElt £-efcE1t8lttT*& o 
t, 

JO rt»/^^-*fflfcLT«**«-&, 

we^»/ ^ ^ - * eatfWErt as/ ^t-zmicufc 

A3ESlR^nfcfflBaWf8fcS^^T3ii!)«-ti-»H3Eara 
•^-^^-X^StEtiSnafKEjiBBflHBOd^, » 

iw^ngit$si:> cKoBiojagaifffiwtTidmofiuEjgfH 
■t z> , ItKibuO HuE«ftl^<o^g|5/ ^ - ^ fflsa'rt 

mmsn%> 5 fUE'RSif *^ 

HuE^2<D5illB1«$S<OtTiftttcOHuEM^»'0^g|5/ K=y 

mmsfaw^* - z mc fctt & *aE«iS« «*; 0 

fe * , WES 1 0»BII««<0R«l*» 0«JE«ftffi 

8aE»2oaBB«*Off»»OHaE*lH*»©M-»^5 
?«-*«RtfF«j»/<5^-*flii:, £-*§<£>3§ll811tr$fii: 

50 ^-x#acffi««nTV»ft**ntfM!BBfll«i: LTEit 
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t>%z>mmmmt urEit-rsiira-r-^-x^iss: 

WES*?* nfc»MH» «K:S-3^TiI» $ flftESH 

Pit noyfrtmo MKJS{tt£f!j©fl»' <5 * - * fl&tf 
SUESl <0»B!l« $H<9?7lfj ffiOfflESttl^WOfl-aP/ ^5 

?< — * <fi& rtgp; ^^-^fitciotts fit m&rn & o 
<DmMmmfr<im3<Dmmmn$.X'<Dimt. mB,m3<o 

y a y 9 i^iBtl L n > feT a - * 0 BJ^f B« 

*M*mv¥ z * , mewm* >*«»<o/<-7 * - * 

MEfl-g^ < 5 * - * fii&lfifflErtSB' ^ * - # \mc ttfc, 
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1<Oiill8*?B2:, C«^l<oaSHfffi<Dtfi))^<Ofi3E«ffil 

n (fc7£Lnti2tt±©a*8») iift&S (n+1) fflO 

HuEmi«aiaiff$8cDftK)HU(OHuE^ftti%(0^g|5^5 
- ^ffl&t/rtSB/^ ^ S*uEtti81»#, 
SUE n 3g^a«SJE^2(DMBai«fflOtf I&&<OiWE8£{« 

ffiEtt«5«J:!>fcffiV''fcS, 

MEftftGflfiQ&N 

tS$S^e.HuE (n+1) ©3SBai»$BS-eco (n+1) ficDHU 
KfT»*» (n+1) fflroWEaSWW^Sfc^etifcWW 

20 Vttvimt. mm (n+D ©aiB«*«ofTiiM£a>»i 

E«ffit^0^gP^5^-^fflSt;rtSI5/^^-^M 

awifffi^HuE^Mx-^^-x^igtEti* nrv>* 

3 > a- *M*J& 0 PjffE£E1i$g(*o 

[IS5KJS2 2] fS\m<om\f'^y\c^.r>xmmt^m\u 

JfS-l±3aftEt> 

BuE^SP^^^-^MR^HuErtgP^^^-^fiitcWJS 

t 1 - ^ x#s<OHfflB3SBBi»«ft^ e> ^ ^» mm 
t, 

mm $ n/t fflGiHM mcm-3^rmm $ +± mm t , 
E^sp^^><-^fisaa : (SKf*n/-c*tiErtsi5/^^-^ 
St/BuErt^^y-^ffii:. coa««*it»«-es« 

m&mmttm<i> s -e-s «ShI t **as * s a > tr a - ^ 
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3im*mft2*k. ME»ft*/<* 

ituE^-S^ ^y-^(IS D* Ml 2 rt SB' < 5 * - * « fc»J6 

HulB^gfl/ <5 - 2 fIRD'Mf Brt »/ <5 ^ - * ffitc *tfS 

9 ^- x^mnmmmmmfr h wr s s are 

^ - 9 m& nz-ctuiB^tti^^^gp^ ^ ^ - ^ 
m t , c <onmmmc wo * n fe huE*^ 

ffi*^fB^iix-^^-x#iafciBii^nrv^tttnf 



(9) ^Bf] 2002-1 63631 

/6 

P>ft3j§l»1i $Bi: LTietfrTSiillBx-i'^-XWS: 
2-esafigfc, 

82-esafrgi:, 
/o MEnsp/ < 7 * - * i»atfiiEfla^<7 * - * fit- *r*s 

mmm^f- x *#s£bb«* nfc iuEiiMitisfr 
e> . tTij^<otuE^gi5^7 * - x fast/ rt*/ <5 * - * 

ttm^nfcWEaramffioo^, a^a^ttasnfc 

20 ffiOtuEaBBIffS^F f5 tTIe]5B5E5SBI1f ?S<OH5Ef7 W) 
m<r> M&ftB'^ * - * <BStf g*/ < 7 * - * 
©/^*-*ffli:U c<Offe<OMfBiSIII1f&©ifflEf?iJj 

tf«D HuEn^ < 5 * - * «s tfrt <^ * - * ffi*^2 

huE3§h * ^- x^stc eh * nx v 
e> ft s sn w « l TEtrr siif-^^-x^ 

40 flHE^SP^5 / - *ffiRtf WIBrt W/< v ^ - * MfcWtB 

MtR $ nrcmmmmmmc s-3v > raift s -a- 5 afsE t , 

f»ESfcl£1ft©fl.SI5/ <5 ^ - * fflStf rtglf <9 ^ - 9 fit 
4:W— SSfT*. tf M ifi <OhuES<W£^<^SI5/ ^ ^ - * 

50 m$-tt. 
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ESI 1 <0g|!B1f ISfr 6 IfflESM© BHIff $fi $ T'<Off ft i: , 
[Il«2 7] mS^IWlF^2>£ c J;oTMEi^i&gP£ 

HljfBaM'x--^^-X^©tcf31i$nSBlJfBffiKIW?B« 
*JIBS<K£1&<Ofl8&' <5 * - 2 ffltfttf * - * fit 

«ffit4»©^3B/ ^ - * ffiStfrtak * - * ffiSr^ 

WE^IoaHIWRtOfflllHlliWHlJSEilffil^ftlO^ap^^ 
^ - * ffi&tfrtgB^ 7 * — Affile fetf & mtEfliJSflStf, 

* - * m&zfm sp^ 9 * - * file *j »t * bu aa««« <t •? 
tfs^tf?. t5iB^i«jiHlt$fi^fTi)iHijcoHuiaM^ 

^©ftgB^^-^fit&tfrtS^^-^fitfc, BufBHt 
IB^1C>Miaif$S*^Bfi8B^2<DMB8fS$fi'0^iiRO : ^2 

^SfciBtg* nTi/^tj-na'MMtt ?s t LTiBii^-a:^ 

ttffe i: S^SES -t±3 3 > fcf a - * 7" a ^"5 i*<> 



(10) ^2 00 2-163 6 31 

10 L, CCijgftt^fctT^-B-SHulBib^^^V^HtifBMIH 

mt-t&n (fc^Ln»42W±oaaj») S«*S (n + 
20 1) (H<DHl}3BaB81tai^ttm$^ 

fflBB^lcD3SMtS$gco^HficOHijfBMf«^ona5^v 

- * fit Rtf SB/ <5 * - # fit £ fctt 5 BtlBtt^lS 
MSB n Mi«S Oftu8Bm2<D3ill81f «<Dtf »fikO«ME«ftl 

^-^fiiSt;rtgP/^5^-^fiii:> buEbuESKOMM 
W$S*>6buE (n+1) COMHt»ffiS-e<0 (n+1) flOflO 
mm*, (n+1) (@<DmiE^ll1f$8*' ! M^P.n/c:lii^ 

tmm (n+1) ©«B8««©t?»»©BUKS«£«l<0$'1- 
gp/^^-^fiiStfrtgp^^^-^fiti:, %-fflo^(a 

[0 0 0 1 ] 

£.vs<DimBi£ttfi o-fa if^Kttmm u fc =1 > tr a - 

[0 0 0 2] 

[000 3] ^V3>ffiOV7h<>x77 , /U^-i'3 
50 J:?4*t5**OB*« TTEO (nffttt r^^J : 
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S»19«:S±51) J ft ^fc.SizlL 
h TAIBO (SAiSffi: V--) J 

[0 0 0 4] cn6W7h^x777'jy->'3^ 

[0 0 0 5] Sft, ifilSTti^nev^ h^x777 

*ciSftfLS*ioo&5o c^cfc^&v'X'r Atev^cOjg 
ti>£»(tt£1tr>X-f A G&SV^iffiS!£«r>X-rA) X* 

[0006] iK4a->xfi;(i, ~>XTi±<Dm#rc& 

[0 0 0 7] tC5T% COl&o&ma^.WKDftm*®: 
fe-? S^ttt cn*T*t«e5l5JUT»c^-r<td«:3jlO 

tiew^-rtlAHi: «fc -oTmtt&ft-o TV/ho 

IK /hffiU^ 
ML Stffc¥B2fS 



(11) ^2 002-163631 
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It. i^toi/Xf-Afcffl^iiSnTfe-O, ^<DAA CK 

[0008] i/TsT-uKxti^ntzmmi^ ^x-ta 
V7h^x777u^>3 >-e*nu»«s*«H«ffl 

[0 0 0 9] bfrb&#6, £<D£o%:\TH^ £>£A 
iH^RI C a SIhIIpI Ctf »*» 0 M? £ t & o T L S 

£<0 cfc o r^mc m Z> cofr 1 1 ^ c £ ic «;£ < 
[0 0 10] &*5. I^SS^LT, &£A*f<t*ffc: 

*tr £ «p^<otT» / < * v*-o*c H«*-r a»ffl« b t 
^^uss^r^js-r £ c * < ?7®j-r § c t tc^^ o 
[ooi i] ^tc, i m^m^^r z>M{tt£.Vii tyy- 

[00 12] L*^LftA<6. CC-eHBttSnTV^tTlft 

50 mtffi»fre>iooB*ra£-eti. i/x-rAtcAT^^n^ 



21 

[0013] i \&mi&m?3^xtimicfc 

b ra«? om&tf * * >*^it-r s ^« i fc ffls-r £ 

[0 0 14] iiitt»«*W*i:fltt*»ft*fe 

[0 0 15] C -0(DA^^nfcfS^tc^bT 

[0 0 16] 0J*fcf, ff»»fc«ffla««»iH**«rnp< 

if^T) *bfc«^:«\ ^ff o fcfrft *f b T^(H£%1 
tt rnfc&nfcj fcWHrU ccotTlftO^^JS^fgT^ 
-£3o -75-, (St 

^rtcte. ^frofcff»fc:»bT»(K£«5«: r*«>e,n 

[00 17] C(OJ;^c, »<HSfe*Wfcofcff»fc*tL 

ffiJ£tt*^*TfT3¥B*8ffc¥Bfc^3 0 ftwxomi 
[0 0 18] L**U**<6, 5afL¥Bfc<fc 9 
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l£|W)— T'fe^o 

[0019] w±a^fca*i-iiHi, miu^mm 

K5cS<0K»"e«S £%*T^ffl bft < ft^fc o-rs* 
[0 0 2 0] £/c. «ittf**We**fcV^oTti, »«? 

b/cO> ^fcBS^^tiTi/^Kiei&a^^iHTtTiftb 
[00 2 1] 

[RwaMSttbcfca £-rsss] ±2?bfc£?tcfi£3tw 
[0022] *c-p*awtt±iase*«psijBjS*ca*T 

fc»*nS-t*T, «ffl#^»KbTBflaflfe»«:ffifflb»* 

*ia« bft 3 y a - * o nifliai BH»w*E>iifit 

[0 0 2 3] 

40 f2«(H^«<0»«W*«*rt»^9^-^ffli:bT««p 

mmaEto<D9i&/ mjkzs ^ ^ ^ - ^ flu c 
50 *nfc3iH««»cs^^TB«is-&atT«iai^a^, 
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/ ^5 * - * {§Rt>*ituf ert $t>> *7 * - * fas t omiam * w- 
[0024] *fc, *ftw<o'imBi$.J5mi. mw.com 

StfAfiErtSB/^ * - $mic Mfo U C o)ffl$X&tm.'fi 

^5 y - ntc wn&PiU'*? * —*mt. 

mm tircifimmmm &<D#itszHm/ ^t-zmmsm 
mft&'^t—simt, ©aiciftfcH-irrsasfciftu 

^m^mx$>^m^a, mmtRznrzmMmmcomm 

[0025] ztz. mzwmmmmt, mwr>W)ft>* 

zmm^-z^- x^mzmrz miusLWgm\c nmm 

«fc 5 fcEHS-ar/cEtg^TSoT, MGKK±*JiH 
f r -^-<-X#ISOHuE)iM1f?R^e.a«?^-t±, huES 

aH««#*f?s nfc*-p«wais nfcWEW*/ < ^ * - 
meant* «<o*wEtt»/ ^ * - * mmsmmnw < 

£tt, a«?^n/cHuE3iB8t»$ScOHfiE^^*S'>5 
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[0026] xtc, *.m\<o*v\£a.—9'7u?7i* 
■git. mzmft^z^m&v'^ *-2fre>r*z>mm 

mnt LTEtSfS^M-r-^-^-X^IS^Wr^JHK 
X. SWB«fla^*«IH<0«»*^ffl!^5p<-*«i:Ur 

* ffiStf «J3£ ttfcKtErtffi' <5 * - *ffi i: , MIR £ n 
miEjil3i«$B<D SSE^SP^ ^7^-^ ffiRt/HuErtBP' < 

ft *^m««ULh-p & 5 , a*? * ft ffiKSBSI* ffi 
£0BuEM»«£^«:*iiP^^T, MESft(ft^Rfr^ffi*SI 

[0 0 2 7] Sfe,*«W<0n#-y htt»F?rS<&»fM* 
^* — $ s cconW&comZvX-'; hnft-ffi/^* — * 

m^mt, ttnmm-$nrzMmmmic&'3^xMW}-g-& 
znmthttmt, ^mt^misi^mmic^x. m 
Ea,+w hortwtcastten, a«?snfcMEMB8ft?s 

«nfcfiUErtffl5/^5«-*fc, a«?«nfesaEaBBHHH 

<0*f}E^gp/ ^ - ^ RD'BuEl^gP^^ ^ - ^ i: (O^m 

#{±, aW^nfcgilEMBfl1t«<DB3EM^S$^«:^An$ 

fcWESBi«ffi<OWES^St^«:M'>5Ht> 
tlfcHuEiiffiHtffi^^ff-rSfjtDBflE^gP^^^-^R 

tfrtas/^y-*, a«?$nfctuEiiMit«J<ofm c 

<D a -y h Off »»© WEnBP/ <9 ^ - # R tf suErt 

50 -^^-x^gtcEit^nri^itn{± - ®ii8tt?Bt lt 
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[0 0 2 8] Sft,*»l|Oa#7 htt*BM©»ft>** 
rtSHc. HufBP^y hJlB^tfiK^SP'^^-^L 

U COnsRy htu«t>^SHufBiftff^^>*ffiffB«BB 
-r- # ^- X # go huh B)SM1t m& h WRt Z> fr»«3K 

* £ , C (Dftmm'&co tut e«8fctfJ<*<Ol*88fr e> ^sj * n 

s miH*« w»<o««*^ ^ * - * £ -r § sijfBrtgp^ 9 

[0 0 2 9] Sfc.*aWOasK-y MisffiSOfMI^* 
TttSl-rs^aRttiHA^^Si:, SufBP^y hOjgflW) 

««* gp^^ * - $ t l irr & rtsutt»««p¥a 

^ ^ - # & rtSP/ ^ - ^ . C <Dtf W^<o*JIB p >K -V 
^H1ff$B£LT. ttftEttTSjiWx-*^-**® 
U COD^7 htct7t>^^HuHBifi^^^>^:BUHBfflB8 

* x^sotut Bit saw «fr e »«?-r % fjiMfcsK 

#Sfc* WEaB?«nfcaiB««»cS^>TiI«iS-li:* 
fr»atfj¥Sfc. ^t^KMSI^^^T, ME 

-<otT«i«:w-rsmE*i!in»«*aaiu, amsnfcm 

EiMBIWlM)?-^ S9E?T»f*©*uErtSP^^^-^^ 
HulBtTKltuOHuHBrtgP^v ^ - £ J: 0 fe ig*n LT tufBJg 

Wmm fc*:Jt«U JffesnSmiEaBBISffi^cfrttcS' 

* ft § ffjEHStf fc b < \t HUH Brt 95^ 5 * - * Bg$K £ n 
S*flE«BBt»*fciI*n U WIEStiS WE31B««/£ » 
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bTEtt-rs«iH8BSER«l*B#®fc*««-rSo 
[0 0 3 0] Sft^SHBOPjy htt,Bia©Bff/W 

T«»^att8WiHA^8fc, HulBPtf-y hOSffilW 
rt ^ - * h L T««TT £ SPttiR«»#a 

MCtTb-e&filfK ClOfTldHUOHiifEP^^ hCO^S/^ 

5 * — * & tfrt 6P' < ^ - ^ , c (Dftm'ikV huHB p sP 'y 
h CO^gP/^ 5 ^ - ^ St/rtffl/ ^ * - $ s £ (Oft W)<Df& 

-^^-XfPSt, tuEnffl^^^— J'St/MErtW^ 

tc^3V>T. HulB^K-r— x#^cfB1S$n§HuH3 
BM1S$SO^^^ S10SM1S$g^tT»i^HiiHBP^*y 

ttlBOtfl&HucOHufEP^^y h^^7^-^MW 
^9^-*fc*<ll8-a^SB([E*1Rt5*2<OiiBB«««: 
fflffiU mfB^IO^MIffg^TiftHU^MffiP^^y ho 

5tlH««<0ftift»<0WEnsBy hongP^^^-^Stf 
O^flcS n/£ JIBIItSfflWMEaBB'r - # X#gtcf B 

30 ^mt^mmt^o 

[0 0 3 1 ] 

[0 0 3 2] *^0flOifilS»gi^«tSSM 

^0 [0 0 3 3] i fc, ^^/c46, *^«ffiagi«, 
>tf^-^ M?asg) TfeofcO. «(tt^»«:*ofc 
[0 0 3 4] 017il04t±*SWtCffi5affil4»^Xf 

[0 0 3 5] Hltt-f 7Jg«0Dn#'y h^f4«0Tfe 

So 

[0 0 3 6] n>f7M(D»Wn^^ ffiSW 

50 nj»aR^*(*^^6*Sc *mm*. mm. ftsma. 
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££Si$5, j£&m. Loi^66s 0 

3. £»Sg|54, ££g|$5. ££9$6, L-z>l£7tfMffi*ftL 

[0037] ^gP2tcti. BtKa-r«fflm*c» 

jb^ft^ftKttBftSo fc*5, Ptcl^^-rS 

[0 0 3 8] £/c, ;&KS$3, 1£Mm, fe£gP5, 
g($6, bo (3f7, flBf*gP8tct^ft^ft^JE-feVtM4^ia 

6ft£o 

[0 0 3 9] #ac. B2tin*yh©7n7*MB"e 

[0 0 4 0] SlttSHicfci:, *]»»15tf fljRSftSo ffl 
0ffi15tt, CPU16£, ROMfcRAMfrSftS^U Wtfrb 
CPU16&. &BlifigPtc|g:^e»ft/c^a-tr>*»t (ft 

r^^jc^tc^^ftri/^o 

[0 0 4 1] *8M<0«ffi*H30*KWtD«ffi 

[0042] cod«7 hoaii* rtTiiasfli^j > 
rfT»«««*j O2^tco^ruiwrso 

4T*fcS 0 

[0 0 4 3] ttifcAJjfflfclti:, &m^>V (D>f7 n 

o*Rr»». *wcKtt5ftfc»«**^i<h 

EHH:>*n, V*<^12, JRE-fe>"9-14. &mw<r)fim 

unco— gptccfcon^^ft^o -r&e^ *a-t>-9-^ 
e><om^«rEa-rs«!ia^cpui6ic j; onnztiZo 

[0 0 4 4] Sfc, aBB-r-*^-XSP22«, ^^U17 
tO-gR^oT^^ftSo 
[0 0 4 5] fr»«lSSK3«. CPU161C cfc K> *S1 

£ft&o 

[0 0 4 6] Sfc. tT^m^a524ti, Slffl^r/UX 
(LED9s Xbf-^13. SBUffiO-t-*) . ^IHiftf^ 

-Yx£sjai-racpui6> ; eco$)jfflico/ci6coif$8^iBtS'r 
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sjaa^cpui6tc j: oh?t sft^o 
[0047] s-r, «wx*a52i«, p#7Hrt»o 

ttM-r-**»*o CWt*iflx~*teM (MteS&gO ffl 
[0 0 4 8] W«fl»^9*-*tt* »«**^1<K f» 

AHA^SffiftTfcO. *tefT»*cJW««*i:ttAiai 
20 [0 0 4 9] rt««*/*5*-*fcl\ ^ffl5««^5^- 

*&tfjsiB^wo»w*sfrtT«MA*a52irta5T?jB« 

fcSittWfflWt fc ttfflMB*:* L ft«rK:« i: * -f 5 >r 5-r 
D > Sfcff»4:H:»«tW**<AIHn?** fc« 

JO ^T'feO, Sfe»*tHf*^AIHT*a6ofe«-&*«itti*k: 
56»Lta»2*i1»6ftft (lRE-lr>-9-14*'«a-r* 

[0 0 5 0] c«OJ:538:i*aStt«/^^^-*Rt;rt»« 

-^T^^ft^o 
^0 [0 0 5 1 ] IH^— ^ico^Tte, WT*o*l©kte 

[gl] 



50 
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. ID#-^- 




0001 


1 


0002 




0003 




0004 




0005 




0006 


—X 


0007 




0008 




0009 




0010 




0011 








Nnnn 


(*»») 



SI 



-So ^fi<B€>fBH(4PJ^tf0~255O256gPgi:-r5o 
C*2] 





S&gfi (0-255) 


St/ 


155 




50 




23 




46 I 




200 




12 




120 




185 






Nnnn 


(*>•) 



#12 



ft'** cwKifl^ 
[0 0 5 2] C<DVi$l J r—$r£Z>Mm<D^ : 7?L — $t, 

5 n, ^ ■* U 17rt *c»tt 6 tite "J > 7> ^^7 Tic 
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[0 0 5 4] g=ft. 8Ba-r*ai?v hotrKHBJKOfcft 

[0 0 5 5] loa6tt % «aA*»21fc«t*&«SWa:*»i 

LTiB<fc«>©L> yy/^7r17?ft*« 2o«>«\o# 
70 >y hOff«iBI»li|»*T?©tt«1«*B*E1iUTl3< ft* 
>tf/*y 7t2X*%>%>o fit, 3046ti.D4?»y h 

[0 0 5 6] »J >^7 77ltt,a#7 hrti^OgHBQ 

v h tfffltt*IIB&Lftl9j«T 'J 7 r 1<0£rtS 

^?L/ctOT$t), 8BS-r*fif»WO*IHO««Ji 

LT, 'jy^^7 7 73(tD4?7 h^Tl^^7L/cB$ 

flZJdcfcfcc cod >y/^y 7r3<7)rt^£ LTSt^tbSn 
So U >^>^y 7r2£3te, fiWOmj&Otfifc 

[0 0 5 7] jg^T--^^-Xa522tCti, iIBfllffffiR 

^IB««nTt^o aBB-r-^^-xai522«^ 

mmm. u^vhoxm mi^mmmm) tarn** 
f&2nzttMmmq*&ftir2>rczb<DV w>%v7t\ 

~3. Z<D{&ut£v h^iftf^^-^ftt)^^^ftO*r§ 

[0058] shirkr*:^ **«WJifr6»©tt»i 
40 d^twu*mk2i£&nmActfift&-tz>£z oi+Ac-> 

IflfiESnftfcOT'feD, R= [Ji,Ac,Jd] fcfBiSSnSo 
31BB«?8^a-rs«»iJi^Jdti. &^O^iJETtc*3t>T 

«W CKiRflHHJU) T**0, c<Dcfc-5*ttW«**JrtHH 
fflSnfc6*niiJi^JdT*fc£ c t*/^tl*f 

[0 0 5 9] C<D£%(D)\%:V]miKm.. Jd^gW^tfE, 
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wmft (immx) zmm?zrzit><D\Dmm (mz.it 
^100002 r^<j ) t. c(D\t>mmvm%i2ft2>'im 
otfiift ummm tram (M 

[00 60] jiHtilrSBROOOl : 

(35 L 2=221) 

iHtt-|D=0004+0fcH£) 

&ttH*ID=0001, gt>*=255) 
aSMIf ISR0002 : 

t±S<*ID=0009. ^n=194) 

«»ii»fTl!iAc = r*©AK:iiK**j ({t»*>t-ID= 
0003+*fil I D=0009+0#?&) 

>i>J (Sn=25) 
MB81f ?6R0003 : 

OS L £=221) 

ttmm&'nWikc = ro^^^j (tfifi^M- 1 0=0003+0 

O£*lf±i{*ID=0001, mtS=2SS) 
J§lf81i$gR0004 : 

mrnvmn = rjB^Bc^sj (M^tb<*iD=oo 

10+ ^{4=40° ) 

f j (^i^k-i 0=0002+75- t&=4o o +Wik) «mm 

tt-|D=0004+0£M£) 

U\J (ffi^aJ<*ID=0001, gt>*=255) 

4*iJi!J i tc<fc o T«f5J tt-g-fft-DmiVSmmcViVUdlc 
[0 06 1] &fc, t7i/)^gP23ti, mR\-h®>2-\frti> 

nmztirzmmmm* Ui.Ac.jd] (owmttMH t&tt 
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[0 0 6 2] Jt«tt, «&KffiJkfcffl»Wi$lJffc;fr& 

JicK*rr*31B81«f8ROX37'««Sc(Jic.R)a:, «iH 
»^gA(Jic.Rh ttBKfc#ai!l*E(Rh S^Bt^S(R). H 
ffSa«W(R)<040«D/^^-^«r*L, Sc(Jic,R)= [A 

(jic.R).E(R).s(R),w(R)] (D^oicm?* mtZKommm 

m*<D*fr 6X3 rmWSc (Jic,R)= [A ( J i c. R) , E (R) . S 

(r) , w (r) ] te«^T-o©»SMi*«aM*iti s n*. 

70 [0 0 6 3] CCT\ 40«9/^* — £A(Jic,R).E(R),S 

(r) , w(r) ojsm^ffitou^Tattwr *o 
(i) vium-smuicR) 

(aasj Oa, jb)£5£jrr So ttiajafc jbottiasHttfisj 

(Ja, JbHi, Jai;JbO-?-n^nA^O((M-K) xL)«£Ote 

^7- ^(omamsk oa, jw t > Ja t jbo^-n^n*^ 

0(KxL)ffl©»ffl7*-*<E>*fi<ttgSv(Ja. Jb)OSt fft 
*>-%Sj (Ja, Jb)=Sk(Ja. Jb) xSv(Ja. Jb) £ LTStg^n 

-So 

20 [0 0 6 4] E^-^WWoaftlftSkCJa, Jb)ti, Ja 
t Jb**&*S IT V^S#«F*J (M-K) fflT'LS^^OlS^-r 
- * ^ tc — ft-T & ( (M-K) x L) ViEMit L tz 

ffi£LTff-JS£nS 0 C(OSk(JaJb)<OfiitDKHtt {Sk 
(Ja,Jb):0<Sk (Ja,Jb)<1} V$>%> 0 C<Dt%, Sk(J 
a, Jb) m icifitM* if 2~D<Di£Wa t JbcDlE^^- * fcfc— 

[0 0 6 5] Sfc^iT r --^^{ttJtSv(Ja,Jb)^, Ja 
t)btf&*mLT^Z&B&m<DViM'<* h;l/Va£Vb<Drt 
{lp=(Va-Vb) :-1SlpS1} *immiwt$isttmt 

IStctiVa^Vb^rt«ffleO«!H« {lp=(Va • Vb) :0^lp^ 
1} TfeD. ^^LHSa^Jgr^bT^i&enSSvCJa. J 
b) ^flOiBffl^ {Sv(Ja, Jb) : O^SvOa, Jb)<1} 

* 0 cosv(ja,jb)tfi itr^^r&tmmx^^K- 

[0 0 6 6] #MSIffi^Sj (Ja, Jb) ti,Sk(Ja, Jb) xSv(J 
a, Jb) t bT*i66n^>o WUmiU&Sj (Ja, Jb)(Ofao|B 

{Sj (Ja, Jb) : 0<Sj(Ja, Jb)^1} T'fetK CKDSj 
(JaJb)*Mtcai^$if2oO«SEJai:Jbtif2^ffiT*ta 

fflffi-et-a btfc d , asfcon:ifivM$ if+aa bt^ 

[0 0 6 7] CCT% M^tu^^CO^MJic^ji^m 
$R R= [JL Ac, Jd] (DWmttfoJi £<Dm<DWRmi&mSi 

Oic ji)*«wa^ftA(jfc.R)fc^*-rao c^aou, 

50 R)*<BrSBBffltt±*ntf. ^ffi«^JictijlP1t$SRO?^ 
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■TSfT»Ac*fr5 c £ tc £ 9 > Rtf*LT^3BW«iRJ 

BR<o«iHJdc^iiBM««R= [Ji,Ac,Jd] <oaW«»Jdfc 
©BBOttWSMHSSj (Jdc, Jd)«:99SticftB(Jdc. R) fcnf 
-SctK«o c*Ui> 3»»»0*HEOtt«Jdc*VBW 

fcbfc«iHJdK:i!n^t— slt^**\ -r&fr^aw 

OlSftf if h«tf J: < 2dc*ftftOfr*tl-4R« T» 
So COB(JdcR)*^m*BMIfiUi*ntf. jB»»<DttiH 
Jdc«®g||1t^R(DaW«}«JdtCcfc<fttTfeO^ RO^tS 
TZftmcZft? C £tc£ 9. Rft^LTI/^SBWttiHJ 

(2) «!HSfSaSE(R) 

&35§l?81i$HR= [Ji,Ac,Jd] fcB8-rstti$KSc»$0i*E(R) 
tt, R^-r«iHS^T®)AcOHfr^(Jii:Jd)T'D#-y M 

t'^t-ZTZIb*), :imiK:*tLTC(J)©<fc5£tBiS 
[0 0 6 8] ndvy MOflUBIfttt, yl^C^-f^W 

It&SCOttfciSTS-frSo c<DB#coc<DTPg«-1£-r 
5„ 

[0 0 6 9] C<D£5lc&!g t ffi 1 &&CU)lZ. a#«yM 

t5c ^LTJiligit$SR= [Ji,Ac,Jd] <DBWttiHJdfc«I 
WttM J i lc*5lt*R!SW5aSC ( Jd) i: C (J i ) £ (DM (E (R) 
=C(Jd)-C(Ji) :-2^E(R)^2) A^IEtc^l^fi if, «iH 

(3) il&6»S(R) 

fe5SMif$8R= [Ji.AcJd] tcHg-TSig^EWSCRm. 
*<Oi§l!8fi!f$BR= [Ji.Ac.Jd] A<if<D< <b^<DmmTiEL 
^fr 0£3z-r£A\> 5iL/i:fe©T'$5. cntiyiWlc 

W»»ffl(lAc*«JJH«JHJ i fc*Hr*T»T LT t fii*fc S 
W«ffiUdtcI"MT'^ SA^if 5 7b^*>P.^:l/^^T'fe-S.o 
«iaS^tTlftAc^T-3T@^«tf2Jdt^b/cl^«, 
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IBRtiJIRSHcgCSilg (Ji+Ac->Jd) SrlElX^LTi^ 
[0 0 7 0] ffl&mmsm<>U fS(R) :0^S(R)sS1} co 

■r*a»«t*s(R)fcg2a*ti» ^oaBBWSRro^fifiHi 
ttNt (r) tmmc *<DW®i*im \,tzmm% (r) t ©iss 

(R)/=Ns(R)/Nt(R)i:LTH-^$n§o fcfcU 3B8HHR 

Ns (R) =0& OT'BjNs (R) /N t (R) SrJEST? £ % 1/ \> C CDi^g- 
/0 cOM^6l^tiS(R)=0T'$)?.i:-r§„ jSMItffiR 

Nt(Rh Ns(Rh S(R)^Sta6TM^6i^1t$8Si(R)= [Ns 
(R).Nt(R),S(R)] tl-Tmto 

«, ffiBUfffiR^ig^-rSRSlAcO^lfTt^SnX KA< 

ifn< ewa^A\ -ratJ-^fTiftAc^ifti^jj-^tTb^ 

tv^MII-SRSTSS, H?T§^ftW(R)« N R®)Ac£: 
fil)S-rSffl>)^K-coiSt Iffl) <OJM£S( (U(Ac) : 

0SU(Ac)<1} i:L-Tlt®$n§o CCT\ U(Ac)^7f) 

^t<*So *fT^ajSW(R)<DfitO®!Ht± {W(R) :0 
<W(R)^1} T&tK W(R)/)<7v^</MiiftTiftAct± / >*V' 

[0 0 7 1] CO<fc9=&(1)~(4)^r;}<A6/c±T\ -o© 

^MiatsfSR^fflm-rso Ri*wtcti, ^is-a-^A(R) 
s(R)tiitfS^sw(R)£oa, -rfttj-fettiJiKaw^p* 

(Ep(R)=E(R)xS(R)XW(R) :-2^Ep(R)^2} A^m^BSffi 
TWSafflWftg* («iH3S^-SAA<m^liHlJ^±) ?Tift 

[0 0 7 2] ^JK, ?Tlftl±l^gP24{±, ffS)^gP23fcT 
[0 0 7 3] mil n jJ? -y h Aortic D i: 0 fgTt 

[0 0 7 4] aM1S^R1= 

Ad : fefc K> LT«Mf*8t 
Jdi:^ffl#A^oA^T!ibi/^] 

(Ep(R1)=E(R1) XS(R1)XW(R1)=1.0X0.3X0.8=0.24) 
iSM1t$aR2= 
50 [Ji2:ttffl««*«»«:i/^<T«Lv^ 
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Jd2:ffiffl#^oT#Tj8bi/^ 
(Ep(R2) =E (R2) x S (R2) x W(R2) =1. 0 x 0. 5 x 1. 0=0. 5) 

Ac3:##fca<6ffiffl#%JSH-r 
Jd3:ffiffl##H.ofroT!!lLH 
(Ep (R3) =E (R3) x S (R3) x W (R3) =1. 0 x 0. 7 x 0. 5=0. 35) 

it, c©*frSH^i6U«*©ttiH#eJW1*ftEp= 
0. 5*«fo3iH««R2*««iHJ i c*« t &.mt ZM& Bllft 

[0 0 7 5] ajj-W h«SS?$nfc^)iM1iffiR2li:tJE^ 

25. B«WT««6Sa526, <te#tTffi)^S0P27, ttftMft 
'ffS)¥^a528, «aM7«I=£SgK9-ea5So 
[0 0 7 6] {f^tt^ggP25, a«*tfTll»H»26, flU 

g|529tt, !S£ffrJP^15rt<OCPU16t;^U17<D— ^tcj; 

vnmznzx, c tit (omm&m&ftv tern 

[0077] ctD^mmfumtn^t, micixrwon 

2. nmrnmrnti 

3. KftSlfiftgft 

4. immmmti 

±&<D&mtll±, 1t»LT««tt^B»25i:B«j1.ff 
iHHttfr M^aSM^ 4tc*f LTa«MH&*Sa529#* 
[0 0 7 8] 3ef\ *ffi^JKOI/ , 'TattWr*o 

[0 0 7 9] &-5tttRJiclc3I3iL/-ca;}<'y htf, *"<9 

T% fro. '>at^-p«jJE5Sc«S»«*)«f*T#* OR 
M«#^#SEp^m^BBfiiJM±) tf» (IBWWI) 
OD5SMf J -^^-XgP22t-OtHB1gLTV^A^/c:^ 

-e* s (««ec#w^«Ep*<m«ani* 

-?3o2>o *CT% t7ift^gP23ac<0<);9^-a-lcffi 
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[0 0 8 0] S»?*nfcaHflHBR=[Ji.Ac. Jd]*<ttiHJi 

±) T-feO, ^<^7i*Ac#l§f7£nfd£^ttiRJdc#a 
WttifcJdfc-|-#»ffilLTV;fc (a»j»fffl»(Jdc.R)tfm 
5£68{BJ-X_t) (i ^oa^Si^S (R) £it j!jd £ -£ £ . 

«^K:«:aeH»J*!S(R)*»'>«-&, ^nfcfcfc 
fc, i^Oli (Jic+Ac^Jdc) *#r*rfcfcaRltt« 

mmmmmmmn-) Ri=[jic,Ac.jdc];&£/£u =t 

<Z>m&ffim\%i $BSi (R1)= [Ns(R1),Nt(R1),S(RD] Srim 
<Oi4frT-l|Hlfi)t«jLT^SCi:«:^-r [1.1.1] 
U cn6.R1i:S(R1)^3aM-r-^^-Xg|522lcgB1t-r 
?Ctt« (Jic+Ac->Jdc) %%ffl{£?&o 
[0 08 1] Sfc. 3BW*nfc3iBII««R=[Ji.Ac.Jd]*' 
ttMJictcfcv^TjlffloJ^T^i/^ (tt!ftiS£SA(Jic,R) 
20 ^m^SSfB^ffi) «^JCtt, 7c4?ai«ttiHJ|*^IB03tt 

s ^jfx-r Riarc s wsmms (r) *gs-t»-r , mm<om& 

(Jic+Ac^Jdc) fcBMIIWB (S«*Wt«« 

HBttfS) R1=[Jic,Ac. Jdc] ££fiKU ^O^fii^lfffS 
Si(R1)= [Ns(R1),Nt(R1),S(R1)] «r1HKOKtTT'1llfi)t^ 
LT^5Ct5;St [1,1.1] (cS^L, Ctv6R1i;S(R 
1)*MMx-^^-XgB22{CfE^-r5 C £?CV>m&<0 

[0082] cco&olc, ISMeJcSW^f mtP&fr -otcK) 

ISfc:SCofca^*33]«{t5-*fc«>©S?rfea:3iRI«« 
(B«nf7WpiiBII««) Rl££fiSc-T£ (SBS-r*B«n 
Rift^g|526K«J:«>) %t*LT, ?f®JAc£DKifc*ffliJffi«: 

*««:tSLfc»^ *S*fcUT3l8PB|spS(R)^ai!ni«n 

BBWffi (a^fii^s*^^) ^HL^mmmm cm 

Wffi (B«*1>fif«>aB8««) R1A^6*Hc^n^c -Tft 

50 %tefr-3rct><o (fkj&m) i > mmmm(omr'mm'f-'S' 
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[0 0 8 3] «±Sl^fcfflMS8R**fctt, ot'-y htf 

m.x$>% 0 &fe<Dftmvm&^mwm&m7zmc$-z. 

<btlX^Z>ft&<Datfy ht'li, COJ; 5 ft$|fHJftJl*i 

[0084] c<DijW)mmmMr-k<D&oi l c®< B mz. 

Ac1tc«FOTiH©^B8«^R1f£tt*Sg9-r-^^-XgP2 

[0 0 8 5] R1= [Jii:nte>nTl/>5 
Ad: JIM'S 
Jd2:»tf«mfc] 

tii^-t^nsc £ic&-dt, c<DMraif?HRi*^is 
rat/^nfcj ttiHJd2»cs&-*\ coiiratis$gRi 

tfCCT'fStCjxfcftt^Cfc^^nSo ■?" LT, cico 
aH«MR1©*£ai£S(R)«i«'>U fajgfrc -3 ft 
c f: »? Jlf -5 -6 fcig|iatit$BR1<DiI^Si^S (R) (iffi* 

t/Jn$ < ft d , ttiaa#w^M[Ep(R) &ffife®m*Tiei 
ofttt, ta-^ccoiiMisfSRi^iitf-rsct^-et 

ft<ft^o t^^A,, C(0ttD^7 M±tiSK*r*jftjS 
M1t$fi*^-^TV^ft^c7)T% fsffe^fT-rsci:*^** 

ifis^is-rc^jcft^,, is^ib<m-o^(Dm^s>t^ 

OjSS«ffiR2«r*ff-rSo 

[0 0 8 6] R2= [Ji2:&lL<^ 
Ac2:gj3 
Jd2:=gjLV\] 

RltR2«0«JW«SilJili:Ji2«±<Sft«. o rgfj^j ftm 

Ac2{±iimft6 rnte-nrt^j ttweaiewKa*?* 
bit rffiffl#»cpte,nrv^j wwttiHi?. firift rjg 

-5 J Srlfefrr^cfctc.fc'K rnfcp,nft < ft3j ttiftl;: 
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mmmw RitLxmmT-z^-x&zucmim-gn. 

[008 7] S«nfTlbilH1RffiR3= 
"[Ji3: Bfc6ftT^3 
Ac3: 883 

Jd3: ntP>nft<ftS] 

><*yi7fCfE«£ttT</<>&£-r3o <5U«\ <£ffl## a 
*-y hco3ig|S£(ip^TPfc,3Ci:«\ a#>y h^gpo^JE 

•y hfc&fSoTnfcSctti:, a#-y htDv-f Zlcpftfem 

[0 0 8 8] ft*5, COglJT' i t)*5*^«fc'5fC. a^'-y h 

-xgi522»cisii^nT^-'5tfi!)ti:pg^$tiT*3f?, 
ammmmM ±.mimmmmt)ic£-ix. u#yb 

-TSCk^TtScfc-yUiftofco C<Dl&S, a^'y H± 
tfifiOrt^gft^lt^-rc htiT'^ftl^tOtD, tTlfi* 
^^Cft-T551^1t^-rc:^A^^5«fc^tcftSo Lfr 

■e^ftVo 

[0 0 8 9] -73, «a-r*fl&#? i iS!l*B»27K:«toT 
MlffB (ffi#tT»^M1«$S) Ri; LTlir-^^-X 

gP22fctBiiLTt/>< ct-p, &&(Dmrzr*'imitmm-? 

[0 0 9 0] 0IJ*t±\ ^ffl#X^Sii/^Tl/^c±i-&fC, gij 

fe%Lv>rc9irz>££x\ m^x^zmmmttfm.%* 
40 [0091] cto— mnmttzatfv hit, m.&t>* 

ttiJEJi««, ^ffl^YtCck?, r«ifi«r$-r6nfc»)J , 
5?H^m-&i)J *WJdk:a»-r*ci:*BW-r*. ft 

50 Mi*ffini>f&X*%lz.2>+fi®mft ■ U£<b < ^T'l> 
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[0 0 9 2] fCf, D#7Ki, r&^TV 
-5 J WWttiHJi* rffi**€fj feL<t± JUT 
•5 J SBtytfciflJdtcS'o-t+3fc«:. C£>St^T^-§>A0y 

Ace^oTgjKT'frSCfcfcJgD* Ctx&Ji, Ac, Jd£ 
Wffc^-^(Djggati?B (fl&ttfrlbBHIftfR) R=[Ji,Ac.J 

* - x gP22 tc it *p l t tTifi * n i f* * ti an $ « s . 

[0 0 9 3] &io. hA^» e t^tCMK(ycJ: , 3 

mmftcomfr'&fr-e tup # -y b wmf -e* sfiriftK 

T»*a*\i tr«IIWIB*tt*< *T?feBBllfl!>fnWRM-K: 

(ttWWSBiTj) SW«lH^|B|«lO«iflJd«raJgb*^ 

jiKt»fSR1=[Ji1,Ac1, Jd]i:R2=[Ji2, Ac2, Jd]#<i&r3/-ci 
?7JWttiHJiltJi2<OMS^ 'l7mHc-\tHc2(Dmmc 
<fcr?T. R1C0^fit^S(R1)ti«<, R2(DS^fif^S(R2) 
»^i^ct^@c5. Jilfr^&eJdl;: 
S0W^*\ Ji2A^6t±JdlcM«Ci:A^T-fe-5 
•5 £ ttf&& 0 

[0094] mfrzvtMMmmtmm&Kx. omn 
*BWtt«fc*s*r;fcfcan8flHH cRiKaflifTKtiiHiff 

IS) R3=[J i2, Ac3. J i 1] LTilliS-r- *^-Xgf522 

[0 0 9 5] ctltt, £J«L^^SBB1lt«R2=[Ji2.Ac 
2, Jd]tc<fc 0Ji2^P)Jd^\iajg^ (Ji2+Ac2->Jd) 
<J:3i:^Sf^t3Dtc, S^ttiRWWfTOaH1«8R3=[Ji 
2. Ac3, J i 1] tc <t 0 9m. L-^-f i^ttiRJ i 2fr L-^f 
i/^tmi i T\M 0 , mcWmm ?HR1=[J i 1. Ad, Jd] tc <fc 9 
Ji1fr€>g*S@<t!Jd'sSS2gpgil# (Ji2+Ac3^Ji1+Ac1 
->Jd) Otflft^^^D^-y Ytf*m-t%>ctT*ibZ>o 
cot?, «MISgiltfIftiiliai«$BR3{i, M^tc^HfcL-"? 

-rv^i«ji2fc«p*<D*# «*jj»BH) ttmomz. tit 

[0 0 9 6] 09*tf, Tffi©20<oaBI|«fflR1fcR2*«* 
[0 0 9 7] 3iBlttlSR1= 
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[Jii:a# y h^V7 7(0±lc-At'^tiL^ 
Acli^Oif-Cteffl^SrS-r 
Jd:«effl#«rjaottT«Ll/\) 
(S(R1)=0.6) 
3BB1ff*BR2= 

[Ji2:a4-:-y btfV7 7<D&3£— AT?<^T3SLV 
Ac2:*©*gT»{£ffl#«:«|-r 
Jd:fieffl#*moWT»bo^] 
(S(R2)=0. 01) 

o , ana* $BR20M^fit^s (R2) j; o fem^fflw±A# 

T'&So c<D£#, D*-y H4«iHJi2*^«iJEJi1K:2 

*Taso«rfc*aBB«iH wmmmmmmmm R3# 

C(75R3coM^5S^1«$8Si(R3)= [Ns(R 
3),Nt(R3),S(R3)] it. cnm&tf&Uft&OT' [0,0, 

20 o] tta^^n-So 

[0098] «ijEWMifr mmmmmR3= 

[Ji2: a*"-v h^v^rco^^tc-ATi/^T^Lv^ 
Ac3: V7 7<D±lcW%> 

Jin: a^-y h^V7r«D±t;:— ATV^^L^] 
(S(R3)=0.0: ftlWM) 

fc, «iR»ias*l*tt««5feSS»*EO«*K:M««: < > 

30 m®&tpm)ffB.Q%;^ M»5d[*S(R3)^JeD*i/0 
«t»fflfifi6R3O*fericS*0tt, R3ttfT»»sSBl7 l Jk: J: 
$n§„ W»CR2^afC3ifc*l/''<DT'fe*^6, I^IUWSB 

^iHfcis-g-r^Rs^tsfT^nsnrffiittiiSi/^ 

[0 0 9 9] COi^fc, [B)C@Wtti«tcMSt(0-Cfe 
»JW«MOS^«.20(03iilHtl6*^KT ? - 

*MWTSfci6<£>*ifcfciSBI«« (tttHHffl5fT»aB8« 
40 [0 10 0] ^c*5, djX-v h^cco«fc-5tc^<itf»li:L 

50 (fTHW-HHlZl) »5S-r*ffl«ffll!l^S»29K:J:t)l6tf 
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ttw^stfra-T**) mmmm mm) o>mm*f&i 

£j£ L Tlir- £ ^- xa$22lc iiiQ-f S ^ftT-fc So 
[0 10 1] »Hm8lR1=[Ji1.AclJd1]oaBWiflJd1 
3SB8««R2=[JI2.Ac2.Jd2]©»I«a«iHJi2i:*i«t$tf 
H— CKWSfclftSjOdl, Ji2)#Bi5£H««±) T-&S 

©aWt>ciaJd2tcJ«fLTR3©WW«iaJi3^(i(?l^— . R3 
CO @ Wl*MJd3tf R4C9#J#ltK!ftJd4 1 t 1,^-3 <fc 9 

<0««IfeL<«^t»oaH««Rk (1^k<n) cd?7JW« 
SEJiktc*3Ct5'R!K1S5S«C(Jik)coffl«t!5t.. RkcoJfetc 
iiftoTlr^aBB««Rp (k<p<n) tO@W«WJdptcfe 
it 2. ttjgflt SiSC ( Jdp) (Dm<OJjtf±2 V ^ £ lc t±> SSW 
t»$SRk , • • • , Rp ST* £i£»c L T Htf f 5 ® ^ ( J i k+Ac k+- • • 

+Acp-^jdp) ic&ovtmtf&mBim-e&z ti^octic 
&s 0 zcx% ox? bizRk,---.Rp£v%mm-$i±rzm 
tcttmwvm mmftmmmmw Rx=[jik, Ack+ -+Ac 

p.Jdp]*£l«U iiHa-r-^-^-X^tji/jp-rSo c 

«o cots, »«fT»aBmf«Rx<oji»a*s(Rx) 

&3«U£3t&R1. • • • . Rn<Ot£ £ ±TttW 2 ttT jSM-r- 
^--Xgl^ciliQ^nSo 

[0 10 2] ffllAtf, fflJi£LfcttiSS«MB73li:J:DBMS 

S 0 cco(m?«TfBcDR1£R2t£J;t$£LT, mffifiWlt 
LTR3*^fiK$nfco LfrU R3««iH3(#SajS*^ 

[0 10 3] jSM1f$BR1= 

[Jii: o;j?<y htfvyy(D±l,c— AT'^tSLi- 1 
Ad: ZcDiBTfltm^ttm? 
Jd: ffiffl^HottTiilL^] 
3§MtS$BR2= 

[Ji2: a#-y h*<V7r cD&Stc— ATI/^TSL^ 
Ac2: -t-<0«-p«ffl#«r«W 
Jd: &ffl#£floi*T}gH,\] 
iSMM$8R3= 

[Ji2: D#-y htfV7 r<D?£3f;:-AT*^T3SLl>> 
Ac3: V7rco±tcSS 

Jii: a#«y YtfiV7T<D±.\c— AT'V">T3SlA\] 
frf&frili^Tjfi. ccDR3£R1^ffi*^*?HtfcTfBtcSVr 
*rfcfciilH1*« (SSjfflbXBSWffi) R4= [Ji2,Ac3+Ac 
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mmmmt Lxmw£tiZBimm^\ 

[0 10 4] jHRfTM3H1*9HR4= 

[Ji2: ntf-y h^V^T-cO^St— At?v>T^Li/^ 
Ac4: V7rcO±lC^oT(Ac3)^P., fCfffifflf« 
•T(Ac1) 

Jd: <£Jfl**J?.otf-T«LH 

a&snssKitffiora&fctv^oT'&oT&j^, * 
ji^-et/ciR^s^tisct^oTt^^t/^o 

Mcfct7Stt®1f^jgK(Jik)(DfiI£9k, S^coaPIt 
ffiRpcOSfi*J^iHJdpt*3tTS'KS51f^ec(Jdp) co{B<D75 

[0105] **3, 'i7W}Btwmt)ic&*), tnt'nnw 

#^-XgP22£tBtS£nS<fc5K£oT&#M3sS:0\> C 
fTi<J^^gP23cOjl^cOS!lSfci;t). ^SnSff 

BS^S*^^-r S J: -5 * <r i: ^fentf, <fc 0 £ < <DfrIb 
S„ ^CDfcJ6lC<£>, ^<OtZt,tm%k&£5T'$>%><<Dm 

[0106] awowwttWiawttiJE^ejsra 

[0107] ±^Lfc4ocoftg^j-t-n ; enfc*nsuTi(i 
ov>Tgf*ffltcuiw-rso 

[0 10 8] fi^1i¥^g(525 
«^t4^gg|525f±, a # -y h myitcft ifi£OSm«rfFffi 

40 [0 10 9] fifcttijssaastt, «iWJictcfc^Ta,-)< 
-y hA^3SIIBm?SR= [Ji,Ac,Jd] *SRL> -tcOffllAc^ 
^7 LTWiJEJdctcSofc^T*. ^M1f$BRKfBti5n 
fc a tlttiftJd i: 36T»<0*ISO«iHJdc i: O^SEIS^JSES 

j(jdc.jd), -ra:t>^»epa«)SB(jdc.R)*3Ri&, cn 

lifttiLLtc) t LT, C<03NmS»TO9&tt¥m?BSi 
(R)= [Ns(R),Mt(R).S(R)] tpcO^IUSNtCR) tfiStlTJll] 
ISlNs (R) ^^-n-?ni tiAnS -It, S (R)=Ns (R) /Nt (R) ^^r L 
v^^fit^coffl i: IT * 'J 17tcfBttS -drSo 

50 [Olio]®!-. m&Mf&mudc.vtfmjzwmmffi 
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(r) . Nt (r) , s (r) ] tpcomimmt (r) <d&*-\ mtn £ 
s (r) =ns (r) /Nt (r) zmis^m&mmvm tL-zt^vv 

[0111] c(D&o%mwm<Dm%i c^n) »c 

Dtf-y ±a?Lfct«c)JEJict|pl1S<0«?«tCfcV^Tjl 

n/c^ngit$sRtt3s^*nfc< < tvmmmt 

[0 112] Lfc*St, atf'-y Hi. ^BaitfB^SJR 

[oi 13] am-r^tc^ti, mmvt^n^s 

mf*m-z>T^%. \,^t>i£R= [Ji.Ac] t^ottT'Sb 
[0 114] LfctfoT, ?iHfc^liT*fi, JgHaitfS<0)i 

[0 1 15] -73. #IP.m±, |pHt(cR^1f®jSC(Oii 

wttfsw^fii^s^JiM^-yrSo zvi&m, mmm®. 

^<D t, cocOIE L $ ^ffljl L fc o 7L T'fftt^WT' § 5 <£ 
R= [Ji.Ac.Jd] A^O^^-rnif, fflofcttftJd^n;* 

[0116] (□) ^mwnm^^ie 
zmitz'noo -r&fc>*>, a^wfifi^^a526a. sua? 
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[oi 17] mmmm^^eit, msin^^x 

a^'-y h^3aBI1ffgR= [Ji.Ac. Jd] 3:3»RU *<ftfm 
Actf5t7 LT#MJdcfcSo/cR$j&T\ j§IH1f ffiRKfHIi 
S ntc g #.#&Jd £ 5£7 &<D^c9#!fl Jdc £ (DtfMSi 
fttffiSj (Jdc. J2L -T^t5-&S^ilfi!c)SB(Jdc,R)«:*i6, 

ic+Ac->jdc) ^a-r#rfc&3iHt»fR ( @ ^^Tiftawis 

$S) R1= [Jic.Ac.Jdc] ££$U i§M'T ? -^^-Xg|52 

w i\cmwtz>o ^$n/-ca«yi-t7®jMPifffiRi 
miu? z> mmm m amic mm =f— z ^- xamtc ieh 
$nTi/>nti"jitoL^v^ cn«iSiiST ? -^^-xgi522 

[oi is] ^.^tirc^mmmmmmmRMcmnit 

[oi 19] »?/c{cji/jp$ns3aiaiffBRi= u\ 
cAc.jdc] ^(Dttm.mwnmkct, mmf-z^-^ 

20 22\ctmznr^Z>&mm'mmn= [Jin.Acn.Jdn] $><D 

% mmmmni <on ®iac t m utf mtzftimmmmmf * 

[0 12 0] ^lc, jglB1tfHR1= [Jic.Ac.Jdc] 4"«0« 
MJicJdct, ±fi2^m$nfcja§git?8Rn= [Jin.Acn.Jd 
n] $><DVim,)\n, JdncO, W»3^P H 1««^fK)gSj (J i 
c, Jin) i:SW«MP^ttiJSIHtt*Sj (Jdc. JdnJ^tVf 

i0 jStoLJ:^i:LTV^MHtf$RRlttflb* s lH)CT\ 

[0 12 1] CCT\ *fgB^^^^<t^W^<Offia 
[0 12 2] '\£$fDmt^H\$. W3R-Zfttzftm>^^ 

^RiftDt;7 b<Dim<Di&& (®mm%imt<vmi)Q 

[0 12 3] cnicttLT, ^fgB^ailyl-RM^gP 
26tiH^lc^Cofcg^ (Jic+Ac^Jdc) ^riiiD^n^ 
3ilB1ff8R1= [Jic.Ac.Jdc] fcLTfitl.Ct^t 

[0124] *mntu*<ommm*.ti$>\cVimn 
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r C (O £ Z (J i ) It C (OtfWl (Ac) ^-r^t T'& 

5j t^vK}m<D*p<D rccot#(JOj liH^^nrfc 

^SSO^tii.fcoTlitfLTVKo R= [Ji, 

Ac] ae^n-c^r. ^wzrL&ctiz&^o $lt 

[0 12 5] cnic^t LT*fiB^(i, «)K<D»>*fti/^ 
St HcWSa-T & ff»y< 2 > «r^g T« Z 2> t 

c(otiiffizmmi,mvTt>mmtt£.v%\,\ -ar, mm 

&t\, ^CT% g^^flft^±a526^ 

[0126] c<D&5ic^ smtLfcVi^u^com^ 

Mfctfet) * x T" 2* c # * s o 
[0 12 7] l«j1.ff»*SaK6tt, BtSOCOiTibA^iiffl 

i J 7b' s ^pjH6^ai?)nT</^*^fctr/c:^g^«i^^P 

kliTS*^, -TfttJ-fe, B«0Mt1&¥1I»26W:, 31118 

[0 12 8] ffm*SKa523fcffi«tt¥H»25fcB«*W7 

UshI^J *5afr5C£tfT*#£o -r&t>^. coat; 
■y F-^+^ftttifiliS^^^Otfifi^ffitSLT^*^ 

«tt*H»254:B«i1.ffi!|iS6SfSK6<0«#*aur. 
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[0129] wtcaHWftaoioagf^fTtonafr-jfc 

[0 13 0] ±izEU/c<fc-5%f : fiftSI^^ ; &o^-y He 
XaiS8««)*3iM7 r -4"<-^ff22«i:8H1lS-a:T«5< 

V 2 Z> «k 9 & & ft iJE tf£ < % £ „ 
[0 13 1] LfrLfctf^K ^(O^^fttfSl^foTt 

20 [0 13 2] (^)ffi^Tlfi^SgP27 

■rswi^f *. -r fl6#ff«i^Ba527{±. bum? 

[0 13 3] <i;0l¥L<tt. «}RX73»21*«, D*?h 

icistt 5) nrc v-r ^ ^-jt ^ ^ »c j; o ffi#<o^^-f'tT 

Hi (fisJS) ^IfftH^BaL. COfTBOWa-P*© 
fl!l#0«?EA' ! if -5 T* fe -3 -5 o ffi#<0«jHtc 

mn^jswm mm j pmm^i>ti,c^xnt>n. * 

[0 13 4] ffi#ffift¥WgP27tt, tt8ZA*aJ21t«feS 
[0 13 5] (DffidAcA^OJK-y h nt>tltzt§ 

□ 

50 ^fT S){± a # -y h <0 gP«® t LT KKWffi t S 4: «> 6 
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[0 13 6] a#-y hWjllffltfiflfcbTfS^nSyl-gtf 
«0R/ <5 * - 2 tt, (a) fT&#fc * *6# t Bl-T * 

(b)fl&**Jfc<»*»#02OK:$MB'rS*. (a)fct 

*-y h#*jrr*c *:©T?*fcc©te#©iBi**»#-e 

&2>„ 3: ft. (b)tt^fc?jgH©ft*^Bjf*&if. a* 
•y htflS#©3R»lci:oTttiSOWWW»-p**o $ 
ft, hOrtMSI/^y-^lt (c)n*.>KD 

[0 13 7] CCOtt, ffi^p,Mfcna5mi/^><- 
[0138] fct\ mm^m^mut, nm^m 

«©«iH«r*r«iH««?iJJ! JdO»««:±E(a), (bh 
(c) tc^g? LTHfflfiS-r * C t tc «fc t> , 'nmAc<DM'&<D 
«W*fl6#0«jlS^6*8Aftfl6*«Wtil«5>JJl' i:Jd' i: 
U Ji'^MWctfL JiTSrBWttiH, Ac^MS^fil) 
fcTS*rfcfc»BB«« (ffi#frlMiKI1lWH) R= [Ji'.A 
c,Jd'] ^filtLT^M-r-^^-X^tciiiP-rSo 

Lfct\, fcfe, Ccof|ll#fTlft5SPtSffiRtc^f«-r53illl 

[oi 39] avnmfctfmmffl-efit>titct§& 

ttifEA2»aai fc J: o T, ffe#X t flS^YWSSWttJB^fTift 
Itatfy h©tt»KJBkbT«*3ft, «ia«l8t*i:* 

(a)fTJft#fc*fl6#YKBB-rsaP»i:, (WJttftS 

ft s {tfi^xtc M-r 3 gi$# , (o flii#x t Ytc na-r 3 Uft* 
wm^mmRif. zti e> fr<b a # «y h #«tjrr set 

©T-tft C ©f?»#Y©«ttJf>SteR-ca&*o (b) t±w^# 
X«0S1f-^tTift^Jg&Q\ fn5A^nt;.y Ybmfe 
t5C tOT'^ftCCOW^XcO^tt^^T'feSo $ 

ft, (c) tttRj^t tfgi H<D^7K^(t^ mmxtwm 

[0 14 0] C(0tS, ff^#YA^mftytgP«ctt^5 
*-*t±, HufB(b),(c)l;:inAT, *G8fc:«*fgt#X## 

B#^^ftie^T r -^^e»^fiitsn^o fT&#Y 
[oi4i]fct-, <fe#tfifj^iigi527{i, nmkc<r>m 
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«Ott«i**-r«iH1««J"JJi fc JdO«'**±E(a)» (bh 

«iH*te#0«^ifr6fflA/'cflS#«»Efll«5"JJi* t Jd' 
U Ji'£#J#M#i«, JtffcSfltytm AcSrttiJZjg^Tlb 

t-r^iffft^aMti^ (fl&^fTuaniAffi) r= [Ji'.A 

c,Jd'] «r*fi£braKI-r-^^-XgP22tcjiAa^-So 

b&v\, &*>\ ctofiii#t7®)iiMiifSRtc»f«-r§iiii8 

/0 1fffi^aBa-r-^^-XSP22tc#ft-rs*>S*''©^ 
[0 14 2] fcfc, ^fiK$nftffi#fTiftiffiM1t$RRtcm 

Tv^ntfjiinb^v^ ccoffi#fTift5iwt»$aR^ 
mm.-? zmmmwpmMT*- z *-xmucw&.-?&fr 

[0 14 3] C«Offi#tT»^gP27tc«fcoT> P#-y h 

20 RUtSCttffSS. 

[0 14 4] flRJ^tf, at/^TV^^ffl#X«D a #tti^<$ffl 

#Y*t^-rsci:-e, ffii/>T^ft^ffl#X3b^fflt^^8i 

^SbftCCOffS()«SiJtD«l^lc, av^TV^<$ffl#Z^r 

[0145] c©i:#. c^jj^awAtTK^a^sn 

50 WbTfiKSSSRW^BBtR-rs. 

[0 1 4 6] P4?>y h^feSA^tcff^JS'/^ 

t% 0 ^Ofti6D^-y h(iia«0«.«1S3fiSC%5St«-r 

sftfetc coA^ogi^ni^-rsfTifi^sRsn, 
=t <D&$k9c\c ^ t£ nft m%<Dm%&m\c %^<d & o ft 
fctAffi&tffgsi-rSo 

[0 14 7] j^tc. a4"*-y h^fe^A^tjffjS^rlSv^T 

[0 14 8] mmiztt-tZH-WMmii. a^-y hir^-co 

h«rpJ^oT<nSA»cWbTtt, ^(OA^* 
^Sl-rsfti6cDi¥»tSffio*{c rccDA«&i/Vu i:«,> 

SA^lc^bTti. ^^A^l^a-r^ftfe^ffilt^g 

«>f»c rc<oA«Mv^Aj t^o v^u*w^e.n5o 

50 Afel^^SnSftt/tc, coat^Aft»»t^A*»OW»r 
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cDsa.si±«iRA^gi52itrff*3nSo 
co 1 49] c<o«fc?ic, *«wti4, mm'um^mu 

[oi5o] cnzTicft^rcmmczo. m* 
i ) rmoyimskfrrz. s «iw«iwo«T*i»»s ( 1 1 1 )ft n 

ttW»»ffl»e«:©S9aSB#» Affile* So WK:* (I 
I ) ~ ( 1 1 1 1 ) ltmM<D a 4"* v Y X*ltm®X' ^ * v^lST-fe 

[0 15 1] UfrLfctfe., ccDJ^&t^fctfT-tia 
#-y H4, «>«?<DtT»<0«iH5SE*S»*fcW6nTL*»ff 

[0 15 2] (n)«iH»ia!JfTil!i^SaS28 
ttiWc Sir? £ & <^ £: £ ic , ffi<D?5U»M#Slfr P>fOiW 

[0 1 5 3] :KiHHBSfTtt9SS6K8{i, £B81ft?Btf&KI 
»BI1t«Rl= [Jil.Ad.Jdl] OBWttiHJdUcSfttLfc 

swww<i2ttft~3mMmmf<2= [j12.Ac2.jd2] crm 

SHttl* Sj (Jd1. Jd2) tfffi£H«CU:) fcilHlT*- £ 

x»22*>e>ttsirr*o »ssott«, ara««R2tf«ms 
t , « w«8sfT»*B^ttPi*©»£BMss (rd 

£S (R2) 5rW«LT, 31 H1f $gRlcDig&EtspS (R1) A^m^ 
HtttiLL* 0 . iSKItt«R2<0»£SMsS (R2) #S (R1) <fc 0 
»?B£BHBtU:fittntf , R2<DfcJJW#iHJ i2fr 6RKOSJWJ 
ttWJI1fcSS*rfc«:iffllllflHH (tf&flflffrlbiffiBai* 

*fr5. fcS^tt, i»K:aiH1*«R2©»g«45S(R2)# 

J: »?m^B8<aJ^±«Sttn(i\ R1«ffl$8#ffi!Ji1;fr<2>R2<D 
«JWtt«Ji2k:Sa«ffcJS:aiBll1«« CKiJZWfflttfl&aBa 
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1f$B) R3«:^jSLTjSgB-r-^^-Xgi522tcfBtg-rSi!j 
[0 15 4] <fc»«£ttfcttiHHHSf?tt«flB««R3 

tc after 3 anwffi wmc anf- * ^- xg&22 taa« 

1tffiR3U:S(H-r5iiBaif^^jlB8T f -^-<-XSP22tc# 

[0155]J:*3i¥L<l±, BWttBEJdjWStflitJ— T?fc 
70 *88»(mtf2-o)<oaBi**R1= [Jil.Ac1.Jd] £R2= 

[j i2, ac2, jd] (f-rn^— ^^iiipsnfcasawffi) 
«R2tt«ft*<«t^ m%<vm&mm*&z> ctx 

<D£%fT^z.&ftW}<F>Mwc&>z> 0 tcx\ mmcmpj 

* 5 SBitilffiRI i: J««j b * v >iiB8««R2 * n€ nomw 
*ftJMfcJi2«\ 2"Q©«M1*ffifc#3I»«:*8:tlSfiH& 
*^Jkfc, it* 0S«j) Kmr<0tt?B*fNs£:, 
20 KWWO^^ffJftil^K-rS. C<OJstfj£«J 

SHTfetK Jf*^BJtSHT'^i. 0 Ji1=Jk+JsTfeD, J 
i2=Jk+JfT'feSo 

[0 1 5 6] ttBEW8Sff!!i«, «IW«JHJ12=(Jk+Jf)^ 
€> S W«iHJ i 1= ( J k+Js) 'x t ttiH* W& 2 fr iftT*fe 

[0 15 7] «jttf> rai:BW«iH*WPoT8a02O(D 

[0 15 8] 2BflflH8R1= 

[JiV.D^-y h^V7rO±tc— ATt/>T^L^ (^1 
iO <D/^^ — ^{g) 

Aci:^-©«1?ffiffl#«:fii-r 

Jd:ffiffl#«rMo^T»U^] 

^Mttl8R2= 

[Ji2:D^-y htfy77tf)^5t- AT-V^T^bV^ 

Ac2:^-(DiiT-ffiffl#^f 

Jd:^ffl#*mo^T!!lL^] 

ccotZ, r-AT^T3Sbv^ C Jk, 

40 rv7r<o±tv>Sj , ^SHJf^ ry^ro^^t;: 
i/^j i:4§„ ttiJHHflSitfl&^H^^fT^JBStt, Jf 

Ac3«r^fi!cLT, C(0?fifrAc3*$^/-£#rL^jg|!81£$g 

(«iH»fl!tf»jlMfil«) R3= [Ji2=Jk+Jf.Ac3, Ji1=Jk 
+Js] *m%-lLT%>CtT'$>2>o 

[0159] vnnmmmmmm%$.K3= 

[Ji2: a4<>y h^V 77-©^5{c— A"e</^T^bV> 
Ac3: V7 7C»±(cI5 

J ■ 1 : a^-v h^V77(D±t- AT^^T^b*/^] 
50 C©3rftfc#iJOT»ff»aH««IBKfl!oT, p#7 h 
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5Ci:(i, □ * -y h- (DftmmK £ LT* * U 17fc E*S 
ftTi/>ftttn«"fte>ftv\> fc/£, V^rKgSfci^-MT 
K)(0^-&*>^a#-y htc«ft<. fttH, ry7ro 

[0 16 0] (jh)3iatT»*HaP29 
0»««rEiSLfc«rfcftaBM«* GBSMTl&ilKlltfH) 

cotfUj/^xo— ot-r siw^-r s= -?tet>-t>. &a 

[0 16 1] ^iIfTifi^^gf529(±, e^Rift^^g|526 
^f&tfr ®J^ggP27^«i«iiIPtT»^Sg|528<Oi!) * IC <fc 
D»ffc^aB81tffi^aBllT r -^^-Xg|522fCi&]!in*nS 
*fcE»U »H^-*^-xa522fc:E*Sn*ai!81* 

SRortgfcwatu — 73<oaBi««<oawttiJE^fl&73© 

3iM1f^R1= [Jil.Ad.Jdl] , R2= [Ji2,Ac2, Jd2] OK 
tfaHflafiSJ(Jdl.Ji2)*<Br«HifiW±) . R3= [Ji3,Ac3, 
Jd3] (ttiHa<H«Sj(Jd2.Ji3)^m^H«JM±) -Rhf 
[Jin,Acn,Jdn] 6/££3fI££Tt£srt-5> (ft/cl 

$ST'S 0 , R2ld:ff $ST*« 9 , R3«fg3CDSSI18tit 
$BT*fe 0 * C <Dtf^c «23Sa*: ft So 'mm. ^tittffi 

nfcfgft3ii8BT'&3o ft«s, Lfflta iiip^nfc 

(1 S k <n) OfTJWttiJiJ i m&mffi&mc (Jik)<fc 0 t< 
jSMIffBRp (k<p^n) <oaWimidp©fllJgt§3ilftC(Jd 

M3HttRB)Rxs [Jik,Ack+ -+Acp.Jdp] fcLTiif- 
* ^- XgP22»cE«-r So 

[0 16 2] ft*5, £j8£ttfcil«mKiai3affi*BRxti:& 
(WrsaBaif^Ktc3SB8'r-^^-xai522tE1i^n 

ri/^ti{fii*Dbftt>o ccomimmmmmmmc 
sifter s iSBBflwa*<5gB8-7*- * xgP22 1 *?£-r s 

[0 16 3] 2<blC £<DMffiimmMffiWfr<b. ±M 
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IB«LTV< C t fe BTti-Pft*. 
[0 16 4] $/c, ±K81SJi:«fcD, &S%niff4RR10 

<oiwttiajdiofca<K-r*ww«iHJin*^L/£3ii8tfr 

?SR1 1 1 > C ©MKIf $HR1 1 <D S WtfaflJdll aftff S «J 
WttiHJi12%*-r*ilB8««iR12i:, ccoaiiaif$BR12<D 
BW«iHJdl24:aftl-r*«I«B«iHJi13«rW i r*aB8«« 
R13i:*^tt-T-5«^ 3ffiM1t?SR10£D?7)W«)WJi10tC74 
LTR11,R12roBWtt&Jd11,Jd12<Dtt®1f&*GWS< 
Tfc, aM««Rl3OaW«iHJd13<0ttaR1II9S*C*^* 
/0 ftntf, CO3iM^ffiR10~R13«frfcft5lfltTlftiliai« 
$8£ LTMHx-£^-XgP22tcEiI£n3o C<D*§-£- 
cDMill±2 (n=2) Tfe Dsiillllf $B«3<@ (n+1) T*& 

So 

[0165] c<D£oic, m$L(ommm%i*%9ifr-&t>it 
xmmnmmmmm^^^m^at. m^wm* 

[0 16 6] ccD£?rjiffimc&9, d#7 ttiH 

mmmt>tim§mm?)Zftw-?z>o mwm^t, mm 

ft < i: tra«Wf;:^i«(oeScSfci^t>*o< mffi'nWjvim 

HttCftSo 

[0167] ftts, mc^rzmo. mfmWttW&m 

^(±s-rs«tciei/)$nSo g#tcj;oTjiiiaif 

fip-r^^aKiitfBA^jiani-ft < ftssT*mi»wtcsi(j« 
nSo 

[0 16 8] ^ifi'CfcaftWJSi:, *«J«jB**^R 
V^TIftB^-rS, ft*5, iffi|IB-r-^^-Xg|522lcti. 

Wfswmmmm. t mmnmmmmm twmz eiss nt 

V^St<Oi:-rSo t>U ^^Tftltnif, a#-y hjlffl 
40 WtfiOgpgt?, «iHM»fTlft^SaP28f:)gafTil!i^S» 

[0 16 9] (1)«ciHA73gP21^n#-y h/lHcO^MtB 
$fi«r^#-rs(S1)o ft*J«W1f?S«> *BHi-b>-9-11, ^ 
EE-t>+H4, a^*^^io. v-<^12{ca;0^ai$n 

50 iRWffi^jtcsftsn. nm^m/i—f. ^sjb-n. 
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[0170] $f\ nwi¥&m/\'-7t£-o^xism-t&. 
[oi7i] c2)fT»«fSfiB3^, m&viKRmmii 

^-xgP22A>e.am-r§{s2)„ coamopRttt, 

tlc-Bf^jfc^^'J l7lcsB1S^n-g.o 
[0 17 2] (3)*K, A^^nfc«iJi!tt$SJictc3S^-r 
&3BBttRB (1SMXH1M4I) ftWtiiSftfcfi'SfrtfCPUl 
6{CT*iJKf^n§(S3)o 

[0 17 3] i:fc-oW±fflUiS 

[0 17 4] (4)^fflaW«?8A^>*< fcfe— oJ-Xhffl 

Bi«f8A<j*3£«n*(S4)o 
[0 17 5] *««aH««Ott»i5kllWf*fiEp=«iH 

Hfill^±coffl^^-5A-'g!b-'^CPU16tcTfiJ6Br*n-5„ 

^pofe<o«:)»aK1fffihLTS5lciity 0 fcu 

7- 2 -<-XgP22fr 5. ^ > A tc — OC0 iSHtf $S*S¥5S 
M««fc LT3SiRLTS5fcitiy 0 
[0 17 6] (5)#K, CPU16(ift%l»1Affi<OfTl!l1ftffitc 
SEasnS^'T 5 >y«*»cfiEoT, fir S)tti^gP24tcfT 

iittfgtctEai^n^tfiij^n-itffi^tB^-r 5 (S5) 0 

[0 17 7] fT»ltfJ*lSa4tt, SttlSofcfTftJRtf-flHB 
mZtl%CtT<&L GIRfcfLED (9) tfgMlstcO. X 

[0178] »ara*«*^ff*nfc^±,- sikrs. 

[0 17 9] 3^>T, ^S7l/-^1(e*1t*B»25, s 
«0Mf»3* B8K6) K: TStUIJ-r S . 

[0180] (6)*-r, fT«i«a5aK3^5)tf»m*a524 

^*tCPU16fcTfiJBr$nS (S6) 0 
[0 18 1] tToTi/^tf-&{c:tiS7tcji^ fi=oTl,->& 



(28) 2002-163631 

54 

[0 18 2] (7)D*7 h^ftflF^tToTt/^^&t 

U16tCT¥iJBr2ns(S7)o 
[0 18 3] l*7bTV.5^i-&fc{iS8'\ji*, H7LT 

[0 18 4] (8)8Mt#$*7 LT^-S^tcCi, CPU16 
tf, »3MB1f «fcffi&S ftft B WttSE Jd mk<omft'<k 

/0 Jd(C3lLfc^g*^W»T-f-5(S8)o S^figfiBCJdc, J 

[0 18 5] (9mc, S8TJ«c«Ufct**«nfe«^ 
icti. CPU16*\ »afl81fH8©Btttt?Hi:SftSttiJWi: 

WttiRfcillSOttiH U:ar«$8Sc*&)t<:II*Sl*fc 

£$2*13 (S9)„ C(D^fi!c5nfcaB81f$8{±, nutmoa 
M1ffB* <; jiMT r -^^-Xg|522{c#ffiLTV^^ntfie 

[0 18 6] ST\MSo 

[0 18 7] ttl^T, ^W;l/-^2(fi#tfi))¥®a527) 
[0 18 8] (10)$-T\ «iJEA^3»21K«fer>T, 
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plural motion patterns, action retrieving part 23 for extracting the motion pattern 
corresponding to the external condition and the dummy emotion, and action 



output part 23 for moving the robot 1 according to this motion pattern. The 
motion pattern, which is not stored in relational database part 22, is generated 
and stored by the reliability learning part 25 to the chain action learning part 29 
so that motion patterns can be increased and speedily selected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of said false living thing as internal 
parameter value, The external parameter value and internal parameter value of 
said false living thing the action to which said pattern of operation is made to 
carry out to this false living thing, and before this action, the external parameter 
value of said false living thing after this action and internal parameter value, and 
the transition probability of this action - since — as becoming association 
information on a lot A association database means to memorize [ two or more ], 
and an action retrieval means to choose from said association information on 
said association database means said pattern of operation which corresponds to 
said external parameter value and said internal parameter value, and is made to 
perform for this false living thing, In the false living thing equipment which has an 
action output means to make it exercise based on said selected association 
information Said external parameter value detected after being prepared in the 



interior of said false living thing equipment and performing said selected 
association information, and said held internal parameter value, Calculate 
similarity with said external parameter value of said selected association 
information, and said internal parameter value, and when said similarity is 
beyond a predetermined value It is false living thing equipment which is made to 
increase said transition probability of said selected association information, and 
is characterized by providing a dependability study means to decrease said 
transition probability of said selected association information when said similarity 
is under a predetermined value. 

[Claim 2] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of said false living thing as internal 
parameter value, The external parameter, value and internal parameter value of 
said false living thing the action to which said pattern of operation is made to 
carry out to this false living thing, and before this action, the external parameter 
value of said false living thing after this action and internal parameter value, and 
the transition probability of this action -- since — as becoming association 
information on a lot A association database means to memorize [ two or more ], 



and an action retrieval means to choose from said association information on 
said association database means said pattern of operation which corresponds to 
said external parameter value and said internal parameter value, and is made to 
perform for this false living thing, In the false living thing equipment which has an 
action output means to make it exercise based on said selected association 
information Said external parameter value detected after being prepared in the 
interior of said false living thing equipment and performing said selected 
association information, and said held internal parameter value, Calculate 
similarity with said external parameter value of said selected association 
information, and said internal parameter value, and when said similarity is under 
a predetermined value Said external parameter value and said internal 
parameter value after action of said external parameter value before performing 
said selected association information and internal parameter value, and said 
selected association information, and action of this false living thing, False living 
thing equipment characterized by providing an action-target outside study 
means to memorize as association information if the association information 
made into a lot is generated and this generated association information is not 
memorized by said association database means. 

[Claim 3] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 



parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of said false living thing as internal 
parameter value, The external parameter value and internal parameter value of 
said false living thing the action to which said pattern of operation is made to 
carry out to this false living thing, and before this action, the external parameter 
value of said false living thing after this action and internal parameter value, and 
the transition probability of this action - since - as becoming association 
information on a lot A association database means to memorize [ two or more ], 
and an action retrieval means to choose from said association information on 
said association database means said pattern of operation which corresponds to 
said external parameter value and said internal parameter value, and is made to 
perform for this false living thing, In the false living thing equipment which has an 
action output means to make it exercise based on said selected association 
information Said action which this detected body performed when the detected 
body was detected and this detected body acted with said outside circumference 
input means, The external parameter value of said detected body extracted from 
said external parameter value detected before and after this action, The internal 
parameter value of said detected body presumed from said external parameter 
value detected before and after this action, False living thing equipment 



characterized by providing an others action study means to memorize if it 
generates as association information on a lot and this generated association 
information is not memorized by said association database means. 
[Claim 4] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of said false living thing as internal 
parameter value, The external parameter value and internal parameter value of 
said false living thing the action to which said pattern of operation is made to 
carry out to this false living thing, and before this action, the external parameter 
value of said false living thing after this action and internal parameter value, and 
the transition probability of this action ~ since as becoming association 
information on a lot A association database means to memorize [ two or more ], 
and an action retrieval means to choose from said association information on 
said association database means said pattern of operation which corresponds to 
said external parameter value and said internal parameter value, and is made to 
perform for this false living thing, In the false living thing equipment which has an 
action output means to make it exercise based on said selected association 
information Said two or more association information that said external 



parameter value and internal parameter value after action have the parameter 
value of abbreviation identitas is extracted from said association information 
memorized by said association database means. Said external parameter value 
and internal parameter value before said action of said association information 
than which it is less from said association information on the others from which 
transition probability was extracted among said extracted association 
information are made into the 1st parameter value. Said external parameter 
value and internal parameter value before said action of said other association 
information are made into the 2nd parameter value. Said 1st parameter value, 
The action to which said 1st parameter value is changed to said 2nd parameter 
value, False living thing equipment characterized by providing a situation 
adjustment action study means to memorize if said external parameter value 
and internal parameter value after action of said other association information 
are generated as association information on a lot and this generated association 
information is not memorized by said association database means. 
[Claim 5] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of having ****** of said false living 



thing at least, as internal parameter value, The external parameter value and 
internal parameter value of said false living thing the action to which said pattern 
of operation is made to carry out to this false living thing, and before this action, 
the external parameter value of said false living thing after this action and 
internal parameter value, and the transition probability of this action - since - as 
becoming association information on a lot A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, In the false 
living thing equipment which has an action output means to make it exercise 
based on said selected association information The 1st [ among said association 
information memorized by said association database means ] association 
information, The 2nd association information which has the external parameter 
value and internal parameter value of said false living thing before the action 
which carries out abbreviation coincidence with the external parameter value of 
said false living thing after action of this 1st association information, and internal 
parameter value, Extract and said ****** in the external parameter value and 
internal parameter value of said false living thing before action of said 1st 
association information When lower than said ****** in the external parameter 



value and internal parameter value of said false living thing after action of said 
2nd association information, The external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information, The external parameter value and internal parameter value of said 
false living thing after action from said said 1st association information to said 
2nd association information, and action of said 2nd association information, 
False living thing equipment characterized by providing a chain action study 
means to memorize as association information if it generates as association 
information on a lot and this generated association information is not memorized 
by said association database means. 

[Claim 6] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of having ****** of said false living 
thing at least, as internal parameter value, The external parameter value and 
internal parameter value of said false living thing the action to which said pattern 
of operation is made to carry out to this false living thing, and before this action, 
the external parameter value of said false living thing after this action and 
internal parameter value, and the transition probability of this action - since as 



becoming association information on a lot A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, In the false 
living thing equipment which has an action output means to make it exercise 
based on said selected association information The 1st [ among said association 
information memorized by said association database means ] association 
information, The 2nd association information which has the external parameter 
value and internal parameter value of said false living thing before the action 
which carries out abbreviation coincidence with the external parameter value of 
said false living thing after action of this 1st association information, and internal 
parameter value, Carry out abbreviation coincidence with the external parameter 
value of said false living thing after action of this 2nd association information, 
and internal parameter value. The 3rd association information which has the 
external parameter value and internal parameter value of said false living thing 
before action is extracted. Said ****** in the external parameter value and 
internal parameter value of said false living thing before action of said 1st 
association information When lower than said ****** jn the external parameter 
value and internal parameter value of said false living thing after action of said 



3rd association information, The external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information, Action of the said said 1st association information to 2nd [ said ] 
association information, and action from the 2nd association information to the 
3rd association information, The external parameter value and internal 
parameter value of said false living thing after action of said 3rd association 
information, False living thing equipment characterized by providing a chain 
action study means to memorize as association information if it generates as 
association information on a lot and this generated association information is not 
memorized by said association database means. 

[Claim 7] An outside circumference input means is false living thing equipment 
and detect the situation of said perimeter of a false living thing as an external 
parameter value inside this false living thing equipment to realize the false living 
thing which exercises with a desired pattern of operation, An internal situation 
maintenance means to hold the false feeling of having ****** of said false living 
thing at least, as internal parameter value, The external parameter value and 
internal parameter value of said false living thing the action to which said pattern 
of operation is made to carry out to this false living thing, and before this action, 
the external parameter value of said false living thing after this action and 
internal parameter value, and the transition probability of this action - since — as 



becoming association information on a lot A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, In the false 
living thing equipment which has an action output means to make it exercise 
based on said selected association information The 1st [ among said association 
information memorized by said association database means ] association 
information, Carry out abbreviation coincidence with the external parameter 
value of said false living thing after action of this 1st association information, and 
internal parameter value. Said association information on an individual (n+1) is 
extracted, n (however, n two or more natural numbers) which makes one chain 
2nd association information which has the external parameter value and internal 
parameter value of said false living thing before action - a chain Said ****** jn 
the external parameter value and internal parameter value of said false living 
thing before action of said 1st association information When lower than said 
****** in the external parameter value and internal parameter value of said false 
living thing after action of said 2nd association information on said n chain eye, 
The external parameter value and internal parameter value of said false living 
thing before action of said 1st association information, The action which 



performs said action of the individual (n+1) from said said 1st association 
information to the association information on the above (n+1) in the sequence 
that said association information on an individual (n+1) was put in order, The 
external parameter value and internal parameter value of said false living thing 
after action of the association information on said ** (n+1), False living thing 
equipment characterized by providing a chain action study means to memorize 
as association information if it generates as association information on a lot and 
this generated association information is not memorized by said association 
database means. 

[Claim 8] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of said false living thing as internal 
parameter value, The action search procedure which chooses from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, The action 
output process of making it exercising based on said selected association 



information, and said external parameter value detected after performing said 
selected association information and said held internal parameter value, 
Calculate the similarity of said external parameter value of said selected 
association information and said internal parameter value, and **, and when said 
similarity is beyond a predetermined value It is the action formation approach of 
the false living thing in the false living thing equipment which is made to increase 
said transition probability of said selected association information, and is 
characterized by having the dependability study process of decreasing said 
transition probability of said selected association information when said similarity 
is under a predetermined value. 

[Claim 9] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of said false living thing as internal 
parameter value, The action search procedure which chooses from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, The action 



output process of making it exercising based on said selected- association 
information, and said external parameter value detected after performing said 
selected association information and said held internal parameter value, 
Calculate the similarity of said external parameter value of said selected 
association information and said internal parameter value, and **, and when said 
similarity is under a predetermined value Said external parameter value and 
internal parameter value before performing said selected association information, 
Said external parameter value and said internal parameter value after action of 
said selected association information, and action of this false living thing, The 
action formation approach of the false living thing in the false living thing 
equipment characterized by having the action-target outside study process 
memorized as said association information if the association information made 
into a lot is generated and this generated association information is not 
memorized by said association database means. 

[Claim 10] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of said false living thing as internal 



parameter value, The action search procedure which chooses from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, The action 
output process of making it exercising based on said selected association 
information, and said action which this detected body performed when the 
detected body was detected and this detected body acted with said outside 
circumference input means, The external parameter value of said detected body 
extracted from said external parameter value detected before and after this 
action, The internal parameter value of said detected body presumed from said 
external parameter value detected before and after this action, The action 
formation approach of the false living thing in the false living thing equipment 
characterized by having the others action study process memorized if it 
generates as association information on a lot and this generated association 
information is not memorized by said association database means. 
[Claim 11] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 



The process which holds the false feeling of said false living thing as internal 
parameter value, The action search procedure which chooses from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, From said 
association information remembered to be the action output process of making it 
exercising based on said selected association information by said association 
database means Said two or more association information that said external 
parameter value and internal parameter value after action have the parameter 
value of abbreviation identitas is extracted. Said external parameter value and 
internal parameter value before said action of said association information which 
is less also than said association information approach of the others from which 
transition probability was extracted among said extracted association 
information are made into the 1st parameter value. The action to which said 
external parameter value and internal parameter value before said action of said 
other association information are made into the 2nd parameter value, and said 
1st parameter value is changed to said 2nd parameter value, Said external 
parameter value and internal parameter value after action of said other 
association information, The action formation approach of the false living thing in 
the false living thing equipment characterized by having the situation adjustment 



action study process memorized as association information if it generates as 
association information on a lot and this generated association information is not 
memorized by said association database means. 

[Claim 12] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of having ****** of said false living 
thing at least, as internal parameter value, The action search procedure which 
chooses from said association information on said association database means 
said pattern of operation which corresponds to said external parameter value 
and said internal parameter value, and is made to perform for this false living 
thing, The action output process of making it exercising based on said selected 
association information, and the 1st [ among said association information 
memorized by said association database means ] association information, The 
2nd association information which has the external parameter value and internal 
parameter value of said false living thing before the action which carries out 
abbreviation coincidence with the external parameter value of said false living 
thing after action of this 1st association information, and internal parameter 



value, Extract and said ****** in the external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information When lower than said ****** in the external parameter value and 
internal parameter value of said false living thing after action of said 2nd 
association information, The external parameter value and internal parameter 
value of said false living thing before action of said 1st association information, 
The external parameter value and internal parameter value of said false living 
thing after action from said said 1st association information to said 2nd 
association information, and action of said 2nd association information, The 
action formation approach of the false living thing in the false living thing 
equipment characterized by having the chain action study process memorized 
as association information if it generates as association information on a lot and 
this generated association information is not memorized by said association 
database means. 

[Claim 13] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of having ****** of said false living 



thing at least, as internal parameter value, The action search procedure which 
chooses from said association information on said association database means 
said pattern of operation which corresponds to said external parameter value 
and said internal parameter value, and is made to perform for this false living 
thing, The action output process of making it exercising based on said selected 
association information, and the 1st [ among said association information 
memorized by said association database means ] association information, The 
2nd association information which has the external parameter value and internal 
parameter value of said false living thing before the action which carries out 
abbreviation coincidence with the external parameter value of said false living 
thing after action of this 1st association information, and internal parameter 
value, Carry out abbreviation coincidence with the external parameter value of 
said false living thing after action of this 2nd association information, and internal 
parameter value. The 3rd association information which has the external 
parameter value and internal parameter value of said false living thing before 
action is extracted. Said ****** in the external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information When lower than said ****** in the external parameter value and 
internal parameter value of said false living thing after action of said 3rd 
association information, The external parameter value and internal parameter 



value of said false living thing before action of said 1st association information, 
Action of the said said 1st association information to 2nd [ said ] association 
information, and action from the 2nd association information to the 3rd 
association information, The external parameter value and internal parameter 
value of said false living thing after action of said 3rd association information, 
The action formation approach of the false living thing in the false living thing 
equipment characterized by having the chain action study process memorized 
as association information if it generates as association information on a lot and 
this generated association information is not memorized by said association 
database means. 

[Claim 14] It is false living thing equipment which has a association database 
means to realize the false living thing which exercises with a desired pattern of 
operation, and to memorize said pattern of operation as association information 
which consists of two or more parameters. The process which detects the 
situation of said perimeter of a false living thing as an external parameter value, 
The process which holds the false feeling of having ****** of said false living 
thing at least, as internal parameter value, The action search procedure which 
chooses from said association information on said association database means 
said pattern of operation which corresponds to said external parameter value 
and said internal parameter value, and is made to perform for this false living 



thing, The action output process of making it exercising based on said selected 
association information, and the 1st [ among said association information 
memorized by said association database means ] association information, Carry 
out abbreviation coincidence with the external parameter value of said false 
living thing afteraction of this 1st association information, and internal parameter 
value. Said association information on an individual (n+1) is extracted, n 
(however, n two or more natural numbers) which makes one chain 2nd 
association information which has the external parameter value and internal 
parameter value of said false living thing before action - a chain — Said ****** in 
the external parameter value and internal parameter value of said false living 
thing before action of said 1st association information When lower than said 
****** in the external parameter value and internal parameter value of said false 
living thing after action of said 2nd association information on said n chain eye, 
The external parameter value and internal parameter value of said false living 
thing before action of said 1st association information, The action which 
performs said action of the individual (n+1) from said said 1st association 
information to the association information on the above (n+1) in the sequence 
that said association information on an individual (n+1) was put in order, The 
external parameter value and internal parameter value of said false living thing 
after action of the association information on said ** (n+1), The action formation 



approach of the false living thing in the false living thing equipment characterized 
by having the chain action study process memorized as association information 
if it generates as association information on a lot and this generated association 
information is not memorized by said association database means. 
[Claim 15] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of said false living thing is made to hold as 
internal parameter value. Correspond to said external parameter value and said 
internal parameter value, and said pattern of operation made to perform for this 
false living thing is made to choose from said association information on said 
association database means. Said external parameter value detected after said 
association information which was made to exercise based on said selected 
association information, and was chosen was performed, and said held internal 
parameter value, Make the similarity of said external parameter value of said 
selected association information and said internal parameter value, and ** 
calculate, and when said similarity is beyond a predetermined value It is the 



storage which was made to increase said transition probability of said selected 
association information, and memorized the program which decreases said 
transition probability of said selected association information when said similarity 
was under a predetermined value and in which computer reading is possible. 
[Claim 16] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of said false living thing is made to hold as 
internal parameter value. Correspond to said external parameter value and said 
internal parameter value, and said pattern of operation made to perform for this 
false living thing is made to choose from said association information on said 
association database means. Said external parameter value detected after said 
association information which was made to exercise based on said selected 
association information, and was chosen was performed, and said held internal 
parameter value, Make the similarity of said external parameter value of said 
selected association information and said internal parameter value, and ** 
calculate, and when said similarity is under a predetermined value Said external 



parameter value and internal parameter value before said selected association 
information is performed, Said external parameter value and said internal 
parameter value after action of said selected association information, and action 
of this false living thing, The storage which memorized the program made to 
memorize as said association information if the association information made 
into a lot is made to generate and this generated association information is not 
memorized by said association database means and in which computer reading 
is possible. 

[Claim 17] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of said false living thing is made to hold as 
internal parameter value. Correspond to said external parameter value and said 
internal parameter value, and said pattern of operation made to perform for this 
false living thing is made to choose from said association information on said 
association database means. Said action which this detected body performed 
when it was made to exercise based on said selected association information, 



the detected body was detected by said outside circumference input means and 
this detected body acted, The external parameter value of said detected body 
extracted from said external parameter value detected before and after this 
action, The internal parameter value of said detected body presumed from said 
external parameter value detected before and after this action, The storage 
which memorized the program made to memorize if it is made to generate as 
association information on a lot and this generated association information is not 
memorized by said association database means and in which computer reading 
is possible. 

[Claim 18] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of said false living thing is made to hold as 
internal parameter value. Correspond to said external parameter value and said 
internal parameter value, and said pattern of operation made to perform for this 
false living thing is made to choose from said association information on said 
association database means. From said association information which was 



made to exercise based on said selected association information, and was 
memorized by said association database means Said two or more association 
information that said external parameter value and internal parameter value after 
action have the parameter value of abbreviation identitas is made to extract. 
Said external parameter value and internal parameter value before said action of 
said association information which is less also than said association information 
approach of the others from which transition probability was extracted among 
said extracted association information are made into the 1st parameter value. 
The action to which said external parameter value and internal parameter value 
before said action of said other association information are made into the 2nd 
parameter value, and said 1st parameter value is changed to said 2nd 
parameter value, Said external parameter value and internal parameter value 
after action of said other association information, The storage which memorized 
the program made to memorize as association information if it generates as 
association information on a lot and this generated association information is not 
memorized by said association database means and in which computer reading 
is possible. 

[Claim 19] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 



association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of having ****** of said false living thing at 
least is made to hold as internal parameter value. Correspond to said external 
parameter value and said internal parameter value, and said pattern of operation 
made to perform for this false living thing is made to choose from said 
association information on said association database means. The 1st [ among 
said association information which is made to exercise based on said selected 
association information, and is memorized by said association database means ] 
association information, The 2nd association information which has the external 
parameter value and internal parameter value of said false living thing before the 
action which carries out abbreviation coincidence with the external parameter 
value of said false living thing after action of this 1st association information, and 
internal parameter value, Make it extract and said ****** in the external 
parameter value and internal parameter value of said false living thing before 
action of said 1st association information When lower than said ****** in the 
external parameter value and internal parameter value of said false living thing 
after action of said 2nd association information, The external parameter value 
and internal parameter value of said false living thing before action of said 1st 



association information, The external parameter value and internal parameter 
value of said false living thing after action from said said 1st association 
information to said 2nd association information, and action of said 2nd 
association information, The storage which memorized the program made to 
memorize as association information if it generates as association information 
on a lot and this generated association information is not memorized by said 
association database means and in which computer reading is possible. 
[Claim 20] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of having ****** of said false living thing at 
least is made to hold as internal parameter value. Correspond to said external 
parameter value and said internal parameter value, and said pattern of operation 
made to perform for this false living thing is made to choose from said 
association information on said association database means. The 1st [ among 
said association information which is made to exercise based on said selected 
association information, and is memorized by said association database means ] 



association information, The 2nd association information which has the external 
parameter value and internal parameter value of said false living thing before the 
action which carries out abbreviation coincidence with the external parameter 
value of said false living thing after action of this 1st association information, and 
internal parameter value, Carry out abbreviation coincidence with the external 
parameter value of said false living thing after action of this 2nd association 
information, and internal parameter value. The 3rd association information which 
has the external parameter value and internal parameter value of said false 
living thing before action is made to extract. Said ****** in the external parameter 
value and internal parameter value of said false living thing before action of said 
1st association information When lower than said ****** jn the external 
parameter value and internal parameter value of said false living thing after 
action of said 3rd association information, The external parameter value and 
internal parameter value of said false living thing before action of said 1st 
association information, Action of the said said 1st association information to 
2nd [ said ] association information, and action from the 2nd association 
information to the 3rd association information, The external parameter value and 
internal parameter value of said false living thing after action of said 3rd 
association information, The storage which memorized the program made to 
memorize as association information if it is made to generate as association 



information on a lot and this generated association information is not memorized 
by said association database means and in which computer reading is possible. 
[Claim 21] It is the storage made to remember it that computer reading of the 
program which operates the false living thing which exercises with a desired 
pattern of operation, and operates the false living thing equipment which has a 
association database means to memorize said pattern of operation as 
association information which consists of two or more parameters is possible. 
Make the situation of said perimeter of a false living thing detect as an external 
parameter value, and the false feeling of having ****** of said false living thing at 
least is made to hold as internal parameter value. Correspond to said external 
parameter value and said internal parameter value, and said pattern of operation 
made to perform for this false living thing is made to choose from said 
association information on said association database means. The 1st [ among 
said association information which is made to exercise based on said selected 
association information, and is memorized by said association database means ] 
association information, Carry out abbreviation coincidence with the external 
parameter value of said false living thing after action of this 1st association 
information, and internal parameter value. Said association information on an 
individual (n+1) is made to extract, n (however, n two or more natural numbers) 
which makes one chain 2nd association information which has the external 



parameter value and internal parameter value of said false living thing before 
action - a chain — Said ****** in the external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information When lower than said ****** in the external parameter value and 
internal parameter value of said false living thing after action of said 2nd 
association information on said n chain eye, The external parameter value and 
internal parameter value of said false living thing before action of said 1st 
association information, The action which performs said action of the individual 
(n+1) from said said 1st association information to the association information on 
the above (n+1) in the sequence that said association information on an 
individual (n+1) was put in order, The external parameter value and internal 
parameter value of said false living thing after action of the association 
information on said ** (n+1), The storage which memorized the program made to 
memorize as association information if it is made to generate as association 
information on a lot and this generated association information is not memorized 
by said association database means and in which computer reading is possible. 
[Claim 22] It is the computer program which operates the false living thing which 
exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 



The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of said 
false living thing hold as internal parameter value, The function as which said 
pattern of operation which corresponds to said external parameter value and 
said internal parameter value, and is made to perform for this false living thing is 
made to choose from said association information on said association database 
means, The function to make it exercise based on said selected association 
information, and said external parameter value detected after said selected 
association information was performed and said held internal parameter value, 
Said external parameter value of said selected association information and said 
internal parameter value, the function to make the similarity of ** calculate, and 
when said similarity is beyond a predetermined value It is the computer program 
which said transition probability of said selected association information is made 
to increase, and realizes the function to decrease said transition probability of 
said selected association information when said similarity is under a 
predetermined value. 

[Claim 23] It is the computer program which operates the false living thing which 
exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 



The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of said 
false living thing hold as internal parameter value, The function as which said 
pattern of operation which corresponds to said external parameter value and 
said internal parameter value, and is made to perform for this false living thing is 
made to choose from said association information on said association database 
means, The function to make it exercise based on said selected association 
information, and said external parameter value detected after said selected 
association information was performed and said held internal parameter value, 
Said external parameter value of said selected association information and said 
internal parameter value, the function to make the similarity of ** calculate, and 
when said similarity is under a predetermined value Said external parameter 
value and internal parameter value before said selected association information 
is performed, Said external parameter value and said internal parameter value 
afteraction of said selected association information, and action of this false living 
thing, The computer program which realizes the function made to memorize as 
association information if the association information made into a lot is made to 
generate and this generated association information is not memorized by said 
association database means. 

[Claim 24] It is the computer program which operates the false living thing which 



exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 
The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of said 
false living thing hold as internal parameter value, The function as which said 
pattern of operation which corresponds to said external parameter value and 
said internal parameter value, and is made to perform for this false living thing is 
made to choose from said association information on said association database 
means, The function to make it exercise based on said selected association 
information, and said action which this detected body performed when the 
detected body was detected and this detected body acted with said outside 
circumference input means, The external parameter value of said detected body 
extracted from said external parameter value detected before and after this 
action, The internal parameter value of said detected body presumed from said 
external parameter value detected before and after this action, The computer 
program which realizes the function made to memorize if it is made to generate 
as association information on a lot and this generated association information is 
not memorized by said association database means. 

[Claim 25] It is the computer program which operates the false living thing which 



exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 
The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of said 
false living thing hold as internal parameter value, The function as which said 
pattern of operation which corresponds to said external parameter value and 
said internal parameter value, and is made to perform for this false living thing is 
made to choose from said association information on said association database 
means, From said association information remembered to be the function to 
make it exercise based on said selected association information by said 
association database means Said two or more association information that said 
external parameter value and internal parameter value after action have the 
parameter value of abbreviation identitas is made to extract. Said external 
parameter value and internal parameter value before said action of said 
association information which is less also than said association information 
approach of the others from which transition probability was extracted among 
said extracted association information are made into the 1st parameter value. 
The action to which said external parameter value and internal parameter value 
before said action of said other association information are made into the 2nd 



parameter value, and said 1st parameter value is changed to said 2nd 
parameter value, The computer program which realizes the function made to 
memorize as association information if said external parameter value and 
internal parameter value after action of said other association information are 
generated as association information on a lot and this generated association 
information is not memorized by said association database means. 
[Claim 26] It is the computer program which operates the false living thing which 
exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 
The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of having 
****** of said false living thing at least hold as internal parameter value, The 
function as which said pattern of operation which corresponds to said external 
parameter value and said internal parameter value, and is made to perform for 
this false living thing is made to choose from said association information on said 
association database means, The function to make it exercise based on said 
selected association information, and the 1st [ among said association 
information memorized by said association database means ] association 
information, The 2nd association information which has the external parameter 



value and internal parameter value of said false living thing before the action 
which carries out abbreviation coincidence with the external parameter value of 
said false living thing after action of this 1st association information, and internal 
parameter value, Make it extract and said ****** in the external parameter value 
and internal parameter value of said false living thing before action of said 1st 
association information When lower than said ****** jn the external parameter 
value and internal parameter value of said false living thing after action of said 
2nd association information, The external parameter value and internal 
parameter value of said false living thing before action of said 1st association 
information, The external parameter value and internal parameter value of said 
false living thing after action from said said 1st association information to said 
2nd association information, and action of said 2nd association information, The 
computer program which realizes the function made to memorize as association 
information if it is made to generate as association information on a lot and this 
generated association information is not memorized by said association 
database means. 

[Claim 27] The false living thing which said moving part is operated and 
exercises with a desired pattern of operation is operated. It is the computer 
program which has a association database means to memorize said pattern of 
operation for operating said moving part as association information which 



consists of two or more parameters. The function to make the situation of said 
perimeter of a false living thing detect as an external parameter value, The 
function to make the false feeling of having ****** of said false living thing at least 
hold as internal parameter value, The function as which said pattern of operation 
which corresponds to said external parameter value and said internal parameter 
value, and is made to perform for this false living thing is made to choose from 
said association information on said association database means, The function 
to make it exercise based on said selected association information, and the 1st 
[ among said association information memorized by said association database 
means ] association information, The 2nd association information which has the 
external parameter value and internal parameter value of said false living thing 
before the action which carries out abbreviation coincidence with the external 
parameter value of said false living thing after action of this 1st association 
information, and internal parameter value, Carry out abbreviation coincidence 
with the external parameter value of said false living thing after action of this 2nd 
association information, and internal parameter value. The 3rd association 
information which has the external parameter value and internal parameter value 
of said false living thing before action is made to extract. Said ****** in the 
external parameter value and internal parameter value of said false living thing 
before action of said 1st association information When lower than said ****** jn 



the external parameter value and internal parameter value of said false living 
thing after action of said 3rd association information, The external parameter 
value and internal parameter value of said false living thing before action of said 
1st association information, Action of the said said 1st association information to 
2nd [ said ] association information, and action from the 2nd association 
information to the 3rd association information, The external parameter value and 
internal parameter value of said false living thing after action of said 3rd 
association information, The computer program which realizes the function 
made to memorize as association information if it is made to generate as 
association information on a lot and this generated association information is not 
memorized by said association database means. 

[Claim 28] It is the computer program which operates the false living thing which 
exercises with a desired pattern of operation, and operates the false living thing 
equipment which has a association database means to memorize said pattern of 
operation as association information which consists of two or more parameters. 
The function to make the situation of said perimeter of a false living thing detect 
as an external parameter value, The function to make the false feeling of having 
****** of said false living thing at least hold as internal parameter value, The 
function as which said pattern of operation which corresponds to said external 
parameter value and said internal parameter value, and is made to perform for 



this false living thing is made to choose from said association information on said 
association database means, The function to make it exercise based on said 
selected association information, and the 1st [ among said association 
information memorized by said association database means ] association 
information, Carry out abbreviation coincidence with the external parameter 
value of said false living thing after action of this 1st association information, and 
internal parameter value. Said association information on an individual (n+1) is 
made to extract, n (however, n two or more natural numbers) which makes one 
chain 2nd association information which has the external parameter value and 
internal parameter value of said false living thing before action — a chain — Said 
****** in the external parameter value and internal parameter value of said false 
living thing before action of said 1st association information When lower than 
said ****** in the external parameter value and internal parameter value of said 
false living thing after action of said 2nd association information on said n chain 
eye, The external parameter value and internal parameter value of said false 
living thing before action of said 1st association information, The action which 
performs said action of the individual (n+1) from said said 1st association 
information to the association information on the above (n+1) in the sequence 
that said association information on an individual (n+1) was put in order, The 
external parameter value and internal parameter value of said false living thing 



after action of the association information on said ** (n+1), The computer 
program which realizes the function made to memorize as association 
information if it is made to generate as association information on a lot and this 
generated association information is not memorized by said association 
database means. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage which indicated the 
program which performs action formation of the action formation approach of the 
false living thing in false living thing equipment and false living thing equipment, 
and a false living thing and in which computer reading is possible. 
[0002] 

[Description of the Prior Art] In recent years, the software application by which a 
character appears on the display screen of a computer, and the robot with the 
character nature which exists as a stereo are put on the market variously. 
[0003] "TEO ("Theo": name trademark : FUJITSU) etc." etc. in which a character 



like Tori like a dolphin as an example carried out as a software application for 
personal computers appears is famous, and the dog mold robot "AIBO 
(trademark: Sony)" of a design metallic as an example carried out as an 
independent robot etc. is famous. Moreover, a wheel transit robot "R100 (NEC)" 
with a face like an owl as an example carried out as a robot of the 
half-independence mold controlled by remoteness from an external computer 
etc. is famous. 

[0004] These software applications and robots are the systems which aimed at 
that themselves made the character given as molding act as if he was alive. 
Therefore, the system is made so that the response of the feeling expression of 
a character, action, etc. may be outputted according to the input from a user. 
[0005] Moreover, in these days, some of these software applications and robots - 
have the capacity to recognize pattern information, such as a user's face image 
and a voice wave, and they are being developed so that it can answer 
considering such a pattern recognition result as input. Such a system is the 
so-called false biological system (or virtual biological system) which is going to 
give the false life to the character (it is not necessarily the living thing which 
exists really) which it is going to direct. 

[0006] A false biological system is recognized also including the action whose 
system use person performs the perimeter environment of the stereo slack 



computer of a system, or a robot, and a design which returns a predetermined 
response is made according to the condition inside the false living thing which 
changes according to the recognition result of such a perimeter environment. 
For example, if a user gives a furnace, a false living thing expresses joy, and if it 
treats unfairly, it will be [ joy ] peevish or get angry with it. Thus, for example, the 
false living thing equipped with the dialogism in feeling or the level of desire has 
only the dry dialogism for performing a practical task, unlike word-processing 
software or an industrial robot, it cures to a user, effectiveness is brought about, 
and it is being widely accepted regardless of age or sex from the reason it is glad 
that a user can own individually living thing ****** and the elaborate robot with 
which a paddle or such character nature has time in a user's interest and interest. 
[0007] By the way, three kinds of methods as shown in the method which opts 
for action of such a false living thing until now below at before are carried out, 
and the conventional false biological system was operating by these either. 
I, the selection activation method II, the bit method III, strengthening study 
method ****, and I are methods which most many false biological systems 
currently sold as a toy have adopted, and are the action manifestation method of 
choosing and performing one action corresponding to the signal inputted into the 
system out of two or more action patterns beforehand memorized by the storage 
section built in a system. If what kind of signal is inputted, it will be beforehand 



included in the system by what kind of action should be carried out, and it will be 
made so that the correspondence relation (action pattern) between the input 
(situation) and action may bring about responsibility like a living thing. [ it ] 
[0008] The signal inputted into the system is a signal from a photosensor or a 
pressure-sensitive sensor prepared for the stereo slack computer and robot of a 
system, and a predetermined signal is inputted, when a user passes through the 
front of the photosensor with which a system is equipped or a user strokes the 
pressure-sensitive sensor with which a system is equipped. Moreover, it is that a 
false living thing will call to a user if it is a software application when a user 
passes through a photosensor front, or this robot will begin to walk toward a user 
if it is a robot, or a false living thing emits a sound and an action pattern barks 
when a user strokes a pressure-sensitive sensor, and action of a false living 
thing performed to the input and it which become the cause of action is made 
into a group. 

[0009] However, in such I, in order to choose the specific action pattern to a 
certain inputted signal and to make a false living thing perform this selected 
action pattern, if a situation is the same, the action same each time will be 
repeated. Therefore, there was a problem of being able to predict the action 
which a user memorizes the action pattern of a false living thing, and is 
sometimes performed to a degree, or, not sensing appropriate for a living thing 



but becoming unpleasant to a false living thing, so that it used. [ that interest gets 
tired of fading ] Furthermore, it was not programmed to take the action regular to 
a certain situation, but the false living thing has not been sensed at all it to result 
[ in what kind of situation ] as a result of the action, but there was also a trouble 
that it could only perform reacting very momentarily in it. 

[0010] In addition, as a development mold of I, the specific action pattern to a 
certain input signal was not limited to one, but were prepared, and although 
there was also a method that it was decided on that spot with a random number 
that it will be one, since there was no change in acting in the limited alternative 
currently prepared beforehand, without taking the result into consideration, there 
was no change in the above-mentioned problem occurring. [ two or more ] 
[0011] Next, II is a method which the false biological system which emits 
language, such as a false living thing "Furby (trademark: Tiger electronics 
Limited)" which emits language, has adopt, and the point of choose and perform 
the action pattern corresponding to the signal inputted into the system out of two 
or more action patterns beforehand memorize by the storage section build in a 
system is the same as that of I. 

[0012] However, it is the action manifestation method that the action pattern 
chosen with the elapsed time after the time information and the information on 
the amount of inputs which show the manifestation stage are added to the action 



pattern memorized here and a system is started for the first time, and the given 
amount of an input changes at any time. As opposed to the signal inputted into a 
system from starting till 100 hours the action pattern which can be discovered 
For example, A, Are three kinds of B and C and either of these is performed 
according to an input signal. Moreover, there are eight kinds of C-J, either of 
these is performed, and there are the action patterns C, F, and G and J-Z in 
1000 hours or more, and either of these is performed by the action pattern by 
100 - 1000 hours. By carrying out like this, the passage of time and a furnace 
change an action pattern according to the got amount, namely, a false living 
thing can see [ grow up ] from a user. 

[0013] However, although the point that a selectable action pattern changes 
according to elapsed time or the amount of inputs, as for II is different from I, the 
point of acting in the limited alternative currently prepared beforehand, without 
taking the result into consideration is completely the same as that of I. Therefore, 
there was the same problem as I also in II. 

[0014] Next, it is the method equipped with the study nature adopted in order for 
III to give individuality to a false living thing or to refine action more, and it is the 
action manifestation method of the parameter of manifestation frequency being 
added to the storage section built in a system at each of two or more action 
patterns memorized beforehand, setting the larger action pattern of this 



manifestation frequency in the situation that it corresponds, and being chosen. 
[0015] When action which there are two or more selectable action patterns to 
one inputted signal, and was chosen from two or more of these action patterns is 
performed at this time, the manifestation frequency of that action changes by 
what kind of reaction a user does. 

[0016] For example, when a user does after action the reaction of striking a false 
living thing (when the input to a pressure-sensitive sensor is large in a short 
time), to the action performed now, a false living thing judges, "I was scolded" 
and reduces the manifestation frequency of this action. On the other hand, when 
the reaction that a user strokes a false living thing is carried out (when the input 
to a pressure-sensitive sensor is small at long duration), to the action performed 
now, a false living thing judges, "It was praised" and raises the manifestation 
frequency of this action. 

[0017] Thus, to the action which the false living thing took, a user can teach 
action good for an artificial life slack false living thing, and bad action by the 
same natural approach as the case where he associates with a dog and a cat 
because a user praises or scolds. Thus, the study performed by giving only 
evaluation whether it is bad whether it is good, to a result is called strengthening 
study. The false living thing which was performing action praised at first and 
action scolded not related by strengthening study which makes the manifestation 



frequency of action fluctuate will perform only action praised as study 
progresses, and will not carry out action scolded. And since users differ for every 
false living thing depending on whether it is **** how, the selectivity of such an 
action pattern can make the individuality of a false living thing. 
[0018] However, although the individuality of a false living thing is formed of 
strengthening study, since only action of familiarity with high manifestation 
frequency appears in ** by which there is no change in the ability to be able to 
choose action from the limited alternative prepared beforehand too, and study 
reached the peak under the constraint, the point which the problem that where of 
a user will get bored generates is the same as that of I and II. 
[0019] One is chosen from the limited action pattern with which l-lll which was 
described above was beforehand set up as a thing suitable for the situation 
when a false living thing acted (storage). With the passage of time, the interest to 
a false living thing was lost, and the user had the problem of stopping using it 
from being able to predict now the action pattern of a false living thing, and the 
reaction of a false living thing becoming single, thinking that they are the criteria 
of a toy after all etc. 

[0020] Moreover, although individuality attachment can be performed, if it 
considers that the selected actuation is any one of the memorized action 
patterns It is individuality attachment for which it opts by whether the selection 



range is large or small. More than the criteria set up beforehand, it did not say 
that it was as acting in the situation beyond the criteria to which it is set 
beforehand **** [, and ], and for a user, there was appearance of the individuality 
attachment and growth, also when it was not satisfactory. [ that a false living 
thing increases an action pattern ] 
[0021] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the 
conventional false living thing was chosen from from while the action pattern 
performed was memorized beforehand, prediction of action of a false living thing 
was attained as the user used the false living thing, and it had the problem that 
interest faded. 

[0022] Then, this invention was made in view of the above-mentioned 
conventional trouble, makes an action pattern increase autonomously with the 
passage of time, and aims at offer of the storage which indicated the program 
which performs action formation of the action formation approach of the false 
living thing in the false biological system and the false living thing equipment 
which a user continues and can use a false living thing, and a false living thing 
and in which computer reading is possible. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose 



the false living thing equipment of this invention An outside circumference input 
means is false living thing equipment and detect the situation of said perimeter 
of a false living thing as an external parameter value inside this false living thing 
equipment to realize the false living thing which exercises with a desired pattern 
of operation, An internal situation maintenance means to hold the false feeling of 
said false living thing as internal parameter value, The external parameter value 
and internal parameter value of said false living thing the action to which said 
pattern of operation is made to carry out to this false living thing, and before this 
action, the external parameter value of said false living thing after this action and 
internal parameter value, and the transition probability of this action - since - as 
becoming association information on a lot A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter value and said internal 
parameter value, and is made to perform for this false living thing, In the false 
living thing equipment which has an action output means to make it exercise 
based on said selected association information Said external parameter value 
detected after being prepared in the interior of said false living thing equipment 
and performing said selected association information, and said held internal 
parameter value, Calculate similarity with said external parameter value of said 



selected association information, and said internal parameter value, and when 
said similarity is beyond a predetermined value Said transition probability of said 
selected association information is made to increase, and when said similarity is 
under a predetermined value, it consists of dependability study means to 
decrease said transition probability of said selected association information. 
[0024] Moreover, the action formation approach of this invention realizes the 
false living thing which exercises with a desired pattern of operation. The 
process which is false living thing equipment which has a association database 
means to memorize said pattern of operation as association information which 
consists of two or more parameters, and detects the situation of said perimeter 
of a false living thing as an external parameter value, The process which holds 
the false feeling of said false living thing as internal parameter value, The action 
search procedure which chooses from said association information on said 
association database means said pattern of operation which corresponds to said 
external parameter value and said internal parameter value, and is made to 
perform for this false living thing, The action output process of making it 
exercising based on said selected association information, and said external 
parameter value detected after performing said selected association information 
and said held internal parameter value, Carry out similarity, and when [ for which 
the similarity of said external parameter value of said selected association 



information and said internal parameter value, and ** is calculated ] said 
similarity is beyond a predetermined value Said transition probability of said 
selected association information is made to increase, and when said similarity is 
under a predetermined value, it is characterized by having the dependability 
study process of decreasing said transition probability of said selected 
association information. 

[0025] Moreover, the storage of this invention operates the false living thing 
which exercises with a desired pattern of operation. It is the storage made to 
remember it that computer reading of the program to which action formation is 
made to carry out to the false living thing equipment which has a association 
database means to memorize said pattern of operation as association 
information which consists of two or more parameters is possible. Make the 
situation of said perimeter of a false living thing detect as an external parameter 
value, and the false feeling of said false living thing is made to hold as internal 
parameter value. Correspond to said external parameter value and said internal 
parameter value, and said pattern of operation made to perform for this false 
living thing is made to choose from said association information on said 
association database means. Said external parameter value detected after said 
association information which was made to exercise based on said selected 
association information, and was chosen was performed, and said held internal 



parameter value, Make the similarity of said external parameter value of said 
selected association information and said internal parameter value, and ** 
calculate, and when said similarity is beyond a predetermined value Said 
transition probability of said selected association information is made to increase, 
and when said similarity is under a predetermined value, it is characterized by 
decreasing said transition probability of said selected association information. 
[0026] Moreover, the computer program of this invention operates the false living 
thing which exercises with a desired pattern of operation. It is the computer 
program which operates the false living thing equipment which has a association 
database means to memorize said pattern of operation as association 
information which consists of two or more parameters. The function to make the 
situation of said perimeter of a false living thing detect as an external parameter 
value, The function to make the false feeling of said false living thing hold as 
internal parameter value, The function as which said pattern of operation which 
corresponds to said external parameter value and said internal parameter value, 
and is made to perform for this false living thing is made to choose from said 
association information on said association database means, The function to 
make it exercise based on said selected association information, and said 
external parameter value detected after said selected association information 
was performed and said held internal parameter value, Said external parameter 



value of said selected association information and said internal parameter value, 
the function to make the similarity of ** calculate, and when said similarity is 
beyond a predetermined value Said transition probability of said selected 
association information is made to increase, and when said similarity is under a 
predetermined value, it has the function to decrease said transition probability of 
said selected association information. 

[0027] Moreover, an outside circumference input means for the robot of this 
invention to be a robot which exercises with a desired pattern of operation, and 
to detect the situation of said perimeter of a robot as an external parameter 
inside this robot, An internal situation maintenance means to hold said robot's 
false feeling as an internal parameter, Said robot's external parameter and 
internal parameter the action to which said pattern of operation is made to carry 
out to this robot, and before this action, the external parameter of said robot after 
this action and an internal parameter, and the success probability of this action — 
since — as becoming association information on a lot A association database 
means to memorize [ two or more ], and an action retrieval means to choose 
from said association information on said association database means said 
pattern of operation which corresponds to said external parameter and said 
internal parameter, and is made to perform to this robot, In the false living thing 
equipment which has an action output means to make it exercise based on said 



selected association information Said external parameter detected after being 
prepared in the interior of said robot and performing said selected association 
information, and said held internal parameter, A dependability (similarity) count 
means to calculate similarity with said external parameter of said selected 
association information, and said internal parameter, Are prepared in the interior 
of said robot, and when said similarity is beyond a predetermined value Make 
said transition probability of said selected association information increase, and 
when said similarity is below a predetermined value Said external parameter and 
an internal parameter before decreasing said transition probability of said 
selected association information and performing said selected association 
information, Said external parameter and said internal parameter after action of 
said selected association information, and this robot's action, The association 
information which makes transition probability of this action a lot is generated, 
and if this generated association information is not memorized by said 
association database means, an action-target outside study means to memorize 
as association information is provided. 

[0028] Moreover, an outside circumference input means for the robot of this 
invention to be a robot which exercises with a desired pattern of operation, and 
to detect the situation of said perimeter of a robot as an external parameter 
inside this robot, An internal situation maintenance means to hold said robot's 



false feeling as an internal parameter, The action to which the pattern of 
operation made to perform to this robot is made to carry out to this robot, As 
association information on the lot which has the external parameter of said robot 
before this action and an internal parameter, the external parameter of said robot 
after this action, and an internal parameter A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter and said internal 
parameter, and is made to perform to this robot, In the false living thing 
equipment which has an action output means to make it exercise based on said 
selected association information Said action which this detected body performed 
when the detected body was detected and this detected body acted with said 
outside circumference input means, Said internal parameter which makes a 
parameter feeling of said detected body predicted to be said external parameter 
detected before and after this action from the condition of said detected body 
before and behind this action, It generates as association information on a lot, 
and an others action study means to memorize if this generated association 
information is not memorized by said association database means is provided. 
[0029] Moreover, an outside circumference input means for the robot of this 
invention to be a robot which exercises with a desired pattern of operation, and 



to detect the situation of said perimeter of a robot as an external parameter 
inside this robot, An internal situation maintenance means to hold said robot's 
false feeling as an internal parameter, The action to which the pattern of 
operation made to perform to this robot is made to carry out to this robot, As 
association information on the lot which has the external parameter of said robot 
before this action and an internal parameter, the external parameter of said robot 
after this action, and an internal parameter A association database means to 
memorize [ two or more ], and an action retrieval means to choose from said 
association information on said association database means said pattern of 
operation which corresponds to said external parameter and said internal 
parameter, and is made to perform to this robot, In the false living thing 
equipment which has an action output means to make it exercise based on said 
selected association information Said association information which has the 
same action is extracted from said association information memorized by said 
association database means. The association information to which said internal 
parameter after said action increases from said internal parameter before said 
action among said extracted association information, and said false feeling 
improves, Said exterior which decrease in number, compares the association 
information which becomes worse, and is included only in said improving 
association information, or said internal parameter is added to said association 



information which becomes worse. Said exterior included only in said 
association information which becomes worse, or said internal parameter is 
deleted from said association information which becomes worse. If said 
association information for which an addition and deletion of this exterior and an 
internal parameter were made is not memorized by said association database 
means, a situation adjustment action study means to memorize as association 
information is provided. 

[0030] Moreover, an outside circumference input means for the robot of this 
invention to be a robot which exercises with a desired pattern of operation, and 
to detect the situation of said perimeter of a robot as an external parameter 
inside this robot, An internal situation maintenance means to hold said robot's 
false feeling as an internal parameter, The action to which the pattern of 
operation made to perform to this robot is made to carry out to this robot, The 
external parameter of said robot before this action and an internal parameter, the 
external parameter of said robot after this action and an internal parameter, and 
the success probability of this action as association information on a lot A 
association database means to memorize [ two or more ], and an action retrieval 
means to choose from said association information on said association database 
means said pattern of operation which corresponds to said external parameter 
and said internal parameter, and is made to perform to this robot, In the false 



living thing equipment which has an action output means to make it exercise 
based on said selected association information External parameter and internal 
parameter of said robot after action of the 1st [ among said association 
information memorized by said association database means ] association 
information, Said 1st and 2nd association information in which said robot's 
external parameter and internal parameter before action of the 2nd association 
information carry out abbreviation coincidence is extracted. External parameter 
and internal parameter of said robot before action of said 1st association 
information, External parameter and internal parameter of said robot after action 
of said 1st association information, action of said 2nd association information, 
and action of said 2nd association information, It generates as association 
information on a lot, and if this generated association information is not 
memorized by said association database means, a chain action study means to 
memorize as association information is provided. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

[0032] The false living thing which the false living thing equipment of this 
invention offers has the personification-or pseudo-living thing-gestalt as the 
appearance, for example, if it is the configuration of an animal, it imitates a 



hamster, a cat, an ape, a dog, a rabbit, a parrot, a bear, a whale, etc., and if it is 

vegetation, it imitates a sunflower, a maple, sweet basil, etc. 

[0033] moreover - therefore, the false living thing equipment of this invention is 

the computer (electronic equipment) which can display the form of a false living 

thing as a gestalt of the operation, or is the robot which modeled the false living 

thing. 

[0034] Drawing 1 thru/or drawing 4 show the 1st operation gestalt which carried 
out the false biological system concerning this invention by the robot. 
[0035] Drawing 1 is the perspective view of the robot of a dog configuration. 
[0036] A robot's 1 appearance is an abbreviation dog and consists of two or 
more moving part and bodies. Moving part consists of a head 2, the right arm 
section 3, the left arm section 4, the right leg section 5, the left leg section 6, and 
a tail 7. A body is idiosoma 8. Moreover, a head 2, the right arm section 3, the 
left arm section 4, the right leg section 5, the left leg section 6, and a tail 7 are 
connected to idiosoma 8 through a joint, and it can exercise for it to idiosoma 8. 
Angle sensor ** of each part which the driving force of the motor which 
generates driving force, and a motor was transmitted to this joint, and was driven 
which sometimes detects the posture (joint include angle) of **** is prepared. 
[0037] Moreover, in the part which corresponds to the part which corresponds to 
a microphone 12 and opening in the part applicable to LED9 which can be 



blinked and the image pick-up camera 10 with which the luminescent color 
differs in the part which corresponds to an eye in a head 2, the infrared type 
distance sensor 11, and a lug at a loudspeaker 13 and a frame, they are the 
pressure-sensitive sensor 14 and ********************. | n addition, the part 
applicable to opening and the part applicable to a lug can exercise in the 
predetermined direction. 

[0038] Moreover, the pressure-sensitive sensor 14 is formed also in the right arm 
section 3, the left arm section 4, the right leg section 5, the left leg section 6, a 
tail 7, and idiosoma 8, respectively. 
[0039] Next, drawing 2 is a robot's block block diagram. 

[0040] A control section 15 is built in idiosoma 8. A control section 15 consists of 
memory 17 which serves as CPU16 from ROM and RAM. CPU16 is connected 
so that the signal for making reception and the motor of each joint drive the 
signal from various sensors (the image pick-up camera 10, the infrared type 
distance sensor 11, a microphone 12, a loudspeaker 13, the pressure-sensitive 
sensor 14, angle sensor) prepared for each moving part can be outputted. 
[0041] Next, the function of this invention is explained using the block diagram 
for explaining the function of this invention of drawing 3. 

[0042] This robot's function is explained about two points, "action manifestation 
capacity" and the "action organization potency force." 



- The configurations for operating action manifestation capacity action 
manifestation capacity are the situation input section 21, the association 
database section 22, the action retrieval section 23, and the action output 
section 24. 

[0043] The situation input section 21 is realized by a part of memory 17 which 
carries out storage maintenance of CPU 16 which carries out reception 
processing of the signal from various sensors (each moving part of a robot 1 , the 
image pick-up camera 10 formed in the body, the infrared type distance sensor 
11, a microphone 12, the pressure-sensitive sensor 14, angle sensor of each 
joint), and various sensors, a signal, and its processing result. That is, 
processing which recognizes the signal from various sensors is performed by 
CPU16. 

[0044] Moreover, the association database section 22 is realized using a part of 
memory 17. 

[0045] Moreover, the action retrieval section 23 is realized by CPU 16. 
[0046] Moreover, the action output section 24 is realized by a part of memory 17 
which memorizes the information for CPU16 which controls various output 
devices (LED9, a loudspeaker 13, motor of each joint), and various output 
devices, and its control. That is, processing which outputs actuation and 
expression expression of a robot through various output devices is performed by 



CPU16. 

[0047] First, the situation input section 21 obtains the situation data of robot 1 
inside and outside. This situation data has the parameter value of M (M is the 
natural number) individual, and this M parameter consists of the external 
condition parameter (external parameter value) about the information acquired 
from a robot's 1 external world, and the internal-state parameter (internal 
parameter value) which shows the condition inside a robot 1. 
[0048] An external condition parameter is in the condition of the environment of 
the perimeter which the robot 1 detected, as a result of being detected by the 
image pick-up camera 10, the electrostatic-capacity type distance sensor 11, the 
microphone 12, and the pressure-sensitive sensor 14 and receiving action of 
existence of the detected body, the feeling condition of the detected body and 
action, the detected body, or robot 1 the very thing. For example, it is the action 
to which the detected body is human being etc., the feeling condition of the 
detected body is human being's joy, anger, humor and pathos etc., and human 
being runs action of the detected body, and the result which receives action is in 
the condition of having collided with something, when human being runs, and an 
environmental condition is how many human beings exist in which direction of a 
robot's 1 perimeter. 

[0049] He is [ whether it is under / action / ******, and ] the action and the robot 1 



to which original false feeling and the original desire of a robot 1 which are 
formed in the situation input section 21 interior in response to the effect of an 
external condition parameter and elapsed time, a robot's 1 likes-and-dislikes 
decision result of the detected body, and the robot 1 performed the internal-state 
parameter. For example, desire is desire of the hunger sensation generated with 
the passage of time. Moreover, false feeling is feeling sensed when it has 
hunger sensation of being irritated. Moreover, action is action which approaches 
when it judges that the detected body is human being. Moreover, whether it is 
under action is whether to approach the detected body, after detecting the 
detected body, moreover, a robot 1 is made to generate, when the detected 
body is human being, the detected body is approached and a head 2 is able to 
be stroked (those with time amount contact with it) - satisfaction - feeling and 
storage of human being's stroked face contain. [ the small thrust which the 
pressure-sensitive sensor 14 detects, and ] [ long ] 

[0050] Such an external condition parameter and an internal-state parameter are 

shown by notation data, such as an ID number for identifying an event, things, 

action, etc. which a robot can treat, and the numeric data showing a robot's false 

feeling or the value of desire on the strength. 

[0051] About notation data, it is as in the following table 1. 
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Moreover, as numeric data, it is as in the following table 2. The range of a value 
on the strength is made into 256 steps of 0-255. 
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When there are K parameters (K<=M) which indicate numeric data, these 
parameters can be treated as one K-dimensional vector which makes it a bundle 
and consists of the scalar quantity of K pieces. Furthermore, the weight 
according to the significance is respectively defined as each parameter of 



numeric data beforehand, after each parameter value is able to multiply by the 
predetermined weighting factor, it is summarized as a vector, and 1 normalizes 
the die length (norm) of the vector further. If this vector normalized and 
generated is defined as a situation vector, the description of the situation which 
the numeric data shows with the sense of this situation vector can be expressed. 
[0052] The data which consist of a parameter of these M situation data slack and 
one situation vector generated from K of numeric data of it will be called status 
information. 

[0053] Detection formation of this status information is carried out periodically 
the predetermined period T, and the part for newest L period, an equivalent for 
i.e., a period (TxL), is memorized by the ring buffer formed in memory 17. That is, 
if detection formation of the new status information is carried out, the oldest 
status information of a ring buffer will be canceled and it will be transposed to the 
newest thing. Enumeration of the status information for the newest L period 
accumulated in this ring buffer will be called a status information train. 
[0054] Moreover, three ring buffers which memorize a status information train 
are prepared for the situation input section 21 for a robot's action formation 
mentioned later. 

[0055] The 1st is the ring buffer 1 for memorizing the newest status information 
train updated with formation of the periodical status information by the situation 



input section 21. The 2nd is the ring buffer 2 for memorizing the status 
information of a just before [ a robot's action initiation ]. And the 3rd is the ring 
buffer 3 for memorizing the status information from immediately after a robot's 
completion of action. 

[0056] The ring buffer 1 expresses the current situation of the inside and outside 
of a robot. Moreover, the situation Jic that it is actual when, as for the ring buffer 
2, a robot starts action before the action which copies all the contents of the ring 
buffer 1 and mentions later is read as contents of this ring buffer 2. And the ring 
buffer 3 is copied from the time of a robot completing action with the status 
information for L period to renewal of the ring buffer 1, and the actual situation 
Jdc after the action mentioned later is read as contents of this ring buffer 3. That 
is, the ring buffers 2 and 3 are buffers for memorizing the situation before and 
after action, and a robot can read from here whether self action order was 
actually in what kind of situation, and can use it. 

[0057] The association information R (after-mentioned) is memorized by the 
association database section 22. The association database section 22 is formed 
using a part of memory 17. In memory 17 In addition, pattern dictionary 
information for a robot to recognize the event and things with the signal from 
various sensors, [ of a user, a desk, etc. ] Body control information and sound 
data for an output required for a robot's action (actuation and expression 



expression), the various kinds for operating the ring buffers 1-3 for holding the 
status information train formed from the external condition parameter formed of 
the situation input section 21, and an internal-state parameter, and other robots, 
or making it learn » provisional or lasting information is memorized. 
[0058] When the action Ac to which a situation is changed from a certain 
situation Ji to other situations Jd exists (Ji+Ac->Jd and description), the 
association information R consists of information which makes 1 set the status 
information train showing Ji, the status information train showing Jd, and one 
action information that Ac is expressed, and is described to be R= [Ji, Ac, Jd]. 
The situation Ji which association information has, and Jd are enumerations 
(status information train) of the status information for L period which the situation 
input section 21 will observe under each situation, and when such a status 
information train is observed, it is sample data in which it is shown that they are 
Ji and Jd. 

[0059] The action Ac which causes an initial situation for Ji at this time, and 
causes the transition to Jd from the purpose situation and Ji for Jd will be called 
situation transition action. ID information for the situation transition action Ac to 
identify the unit actuation (action element) illustrated to the above-mentioned 
table 1 (for example, 0002 of Table 1 "he walks"), The timing information which 
performs unit actuation (action element) of the action identified for this ID 



information (for example, after 0 second), It is constituted as a list including one 
or more action element information which consists of the operational-parameter 
information showing the object (for example, 0001 of Table 1 n a user") of the 
action added if needed etc. For example, association information is as follows. 
[0060] Association information R0001: Initial situation Ji = "a user is not in a side 
and is lonely" (lonesomeness = 221) 

Situation transition action Ac = "a user is looked for on that spot" (after [ of action 
element ID=0004 ] +0 second) 

The purpose situation Jd = "I am glad to find a user" (detected body ID= 0001, = 
255) 

Association information R0002: Initial situation Ji = "an unknown man is and is 
fearful" (detected body ID= 0009, = 194) 

Situation transition action Ac = "it barks at the man" (after [ of ID=0009 for action 
element ID=0003+ ] +0 second) 

the purpose situation Jd = - "» an unknown man -- being absent -- becoming - 
relief (= 25) 

Association information R0003: Initial situation Ji = "a user is not in a side and is 
lonely" (lonesomeness = 221) 

Situation transition action Ac = "it barks" (after [ of action element ID=0003 ] +0 
second) 



The purpose situation Jd = "a user is glad to come" (detected body ID= 0001, = 
255) 

Association information R0004: Initial situation Ji = "voice can be heard" 
(detected body ID=0010+ bearing = 40 degrees) 

Situation transition action Ac = "the Lord of voice is looked for, going there" 
(action element ID=0002+ bearing = after [ of 40 degree ] +0 second) (after [ of 
action element ID=0004 ] +0 second) 

The purpose situation Jd = "I am glad to find the Lord (user) of voice" (detected 
bodylD= 0001, = 255) 

The situation transition action Ac includes one or more action element 
information that unit actuation of walking, barking, looking is directed, and this 
action element information seems moreover, to refer to as it "Looking for the 
Lord of voice with a walk (action element information looking for [ two ] the Lord 
of voice who walks)" two or more. Furthermore, since nothing is done but it 
results in Situation Jd automatically only by waiting depending on Situation Ji, 
the action information Ac only with one action element "it waits" which does not 
specify an object expresses action of doing nothing as a result. 
[0061] Next, the action retrieval section 23 compares the current situation Jic 
outputted from the situation input section 21 with the initial situation Ji of 
association information R= [Ji, Ac, Jd] memorized by the association database 



section 22. 

[0062] A comparison is performed by searching for the score information Sc 
calculated from the current situation Jic and an initial situation Ji. The score 
information Sc on the association information R over the current situation Jic (Jic, 
R) has four parameters of W (R), whenever situation goodness of fit A (Jic, R), 
situation improvement effect E (R), transition probability S (R), and activation 
easy, and it expresses them like Sc(Jic, R) = [A (Jic, R), E (R), S (R), W (R)]. 
Based on score information Sc(Jic, R) = [A (Jic, R), E (R), S (R), W (R)], one 
solution association information is extracted out of two or more association 
information R. 

[0063] Here, the calculation approach of four parameters A (Jic, R) and E (R), S 
(R), and W (R) is explained. 

(1) Define the situation similarity Sj (Ja, Jb) as a scale which evaluates the 
similarity of the situation goodness of fit A(Jic, R) 2 ** situations Ja and Jb. The 
situation similarity Sj (Ja, Jb) of Situations Ja and Jb is calculated as the product 
of the similarity Sk (Ja, Jb) of the notation data of an individual which each of Ja 
and Jb has (xL) (M-K), and the similarity Sv (Ja, Jb) of the numeric data of an 
individual which each of Ja and Jb has (KxL), i.e., Sj(Ja, Jb) =Sk(Ja, Jb) xSv, (Ja, 
Jb). 

[0064] The similarity Sk (Ja, Jb) of notation data information is calculated as a 



value to which the notation data for L period normalized the number which is in 
agreement with each other by ((M-K) xL) by each time-of-day (M-K) individual 
which Ja and Jb have respectively. The range of this value of Sk (Ja, Jb) is 
{Sk:(Ja, Jb) 0 <=Sk <=(Ja, Jb) 1}. At this time, the notation data of two situations 
Ja and Jb are in agreement, so that Sk (Ja, Jb) is close to 1 , and it is different, so 
that it is conversely close to 0. 

[0065] Moreover, the similarity Sv (Ja, Jb) of numeric data is called for as a value 
which averaged the inner product {lp=(Va-Vb):-1 <=lp<=1} of the situation 
vectors Va and Vb of each time of day which Ja and Jb have respectively by L 
period. Since the value of the numeric data which constitutes a situation vector is 
zero or more, the angle which all situation vectors always have in the 1st 
quadrant of K-dimensional superspace, and such two situation vectors Va and 
Vb constitute is from 0 times to 90 degrees. Therefore, the range of the inner 
product value of Va and Vb is Sv (Ja, Jb) which is {lp=(Va-Vb):0 <=lp<=1}, 
averages a part for the L period, and is calculated in fact. The range of a value is 
also set to {Sv(Ja, Jb):0 <=Sv(Ja, Jb) <=1}. The numeric data of two situations 
Ja and Jb is in agreement, so that this Sv (Ja, Jb) is close to 1 (completely [ in 
namely, zero angle to accomplish ] coincidence), and it will be said that it is 
different, so that it is conversely close to 0 (completely [ in namely, 90 angles to 
accomplish ] rectangular cross). 



[0066] The situation similarity Sj (Ja, Jb) is called for as Sk(Ja, Jb) xSv (Ja, Jb). 
The range of the value of the situation similarity Sj (Ja, Jb) is {Sj(Ja, Jb):0 
<=Sj(Ja, Jb) <=1}, two situations Ja and Jb are in agreement also in respect of a 
notation or a numeric value, so that this Sj (Ja, Jb) is close to 1 , and it is different, 
so that it is conversely close to 0. 

[0067] Here, it is the actual situation Jic and association information before 
transition. The situation similarity Sj (Jic, Ji) between the initial situations Ji of R= 
[Ji, Ac, Jd] is defined as the situation goodness of fit A (Jic, R). if there is this A 
(Jic, R) beyond a predetermined threshold, the current situation Jic should result 
in the purpose situation Jd which R shows by bearing a strong resemblance to 
the initial situation Ji of the association information R, and performing action Ac 
which R directs in this situation Jic - there will be ********. | n addition, the 
situation similarity Sj (Jdc, Jd) between the actual situation Jdc after transition 
and the purpose situation Jd of association information R= [Ji, Ac, Jd] will be 
called B (Jdc, R) whenever [ transition achievement ]. The transition of which 
[ the actual situation's Jdc after transition ] as for this, corresponds with the target 
situation Jd and the purpose of which is the scale which measures whether it 
was attained well, if there is this B (Jdc, R) beyond a predetermined threshold, 
the situation Jdc after transition should result in the purpose situation Jd which R 
shows by bearing a strong resemblance to the purpose situation Jd of the 



association information R, and performing action Ac which R directs - it will be 
said that **, i.e., transition, was successful. 

(2) Situation improvement effect E (R) Situation improvement effect E (R) about 
certain association information R= [Ji, Ac, Jd] asks for how a robot's 1 
pleasant-sensation ****** c changes before and after the situation transition 
action Ac which R shows (Ji and Jd). This pleasant-sensation ****** C is a 
parameter which shows ****** of the robot called for from the false feeling in an 
internal-state parameter, and desire, and is described like C (J) to Situation J. 
[0068] A robot's 1 ****** changes according to the likes-and-dislikes decision 
result and desire sufficiency situation over the detected body which exists in the 
external world. For example, when desire is actually satisfied after detecting the 
object in which desire sufficiency is possible, when it cooperates with a favorite 
partner when a robot discovers a favorite object and a favorite partner, or a 
disagreeable partner is opposed, the value of pleasant-sensation ****** C is 
raised. The upper limit of C at this time is set to 1. Moreover, when the object 
disappears before sufficiency after detecting the object in which desire 
sufficiency is possible, when it cannot cooperate with a favorite partner when a 
robot discovers a disagreeable object and a disagreeable partner, or it profits as 
a disagreeable partner in the reverse situation, the value of pleasant-sensation 
****** C is reduced. The minimum of C at this time is set to -1 . 



[0069] Thus, pleasant-sensation ****** C (J) functions as a scale which 
evaluates the desirability of the situation J for a robot 1 . And it means that the 
desirability of a situation is greatly improved by the situation transition action Ac, 
so that a difference {E(R) =C(Jd)-C(Ji):-2 <=E(R) <=2} with pleasant-sensation 
****** C (Jd) and C (Ji) in the purpose situation Jd and initial situation Ji of 
association information R= [Ji, Ac, Jd] is just large. 

(3) Transition probability S (R) As for transition probability S (R) about certain 
association information R= [Ji, Ac, Jd], the association information R= [Ji, Ac, Jd] 
means whether (whether it to be materialized) in the right in what probability. 
This is because it does not know whether the purpose situation Jd can be 
reached certainly even if it performs situation transition action Ac described by 
the association information R in an initial situation Ji for the indefinite element in 
the external world. When situation transition action Ac is performed and the 
purpose situation Jd is reached, transition would be successful (association 
information was materialized), that is, this association information R will say that 
it was surely shown by the transition (Ji+Ac->Jd) which actually takes place. 
[0070] Transition probability S (R) is calculated for every association information 
in the range of the value of {S(R):0 <=S(R) <=1}. quotient S(R)/= with the count 
Ns (R) in which it was described as transition probability S (R) about the 
association information R, and the transition actually succeeded with the count 



Nt of activation of the association information R (R) ~ it is calculated as Ns (R)/Nt 
(R). However, since it is Nt(R) =0 and Ns(R) =0, the initial state according to 
which association information R is not performed once yet cannot define 
Quotient Ns (R) / Nt (R). The transition probability in this case presupposes that 
it is S(R) =0. Association information R Related Nt (R), Ns (R), and S (R) are 
collectively expressed as transition probability information Si (R) = [Ns (R), Nt 
(R), S (R)]. 

(4) W (R) whenever activation easy Whenever activation easy [ about certain 
association information R= [Ji, Ac, Jd] ], it is the scale which measures how low 
the cost of W (R) concerning activation of the action Ac which the association 
information R directs tend to be, i.e., which does Action Ac perform?. Whenever 
activation easy, W (R) is calculated as a number (even the minimum one piece) 
of an action element of the inverse numbers {U(Ac):0 <=U(Ac) <=1} which 
constitute Action Ac. Here, it becomes so large that the laborsaving 
characteristic of Action Ac, a call, and Action Ac complete U (Ac) in little 
actuation. It expresses that it is the easy action which the range of the value of W 
(R) is {W(R):0<W(R) <=1} whenever activation easy, and completes Action Ac in 
little actuation, so that W (R) is large. 

[0071] Such (1) After asking for - (4), one solution association information R is 
extracted. Specifically, that from which {Ep(R) =E(R) xS(R) xW(R):-2 <=Ep(R) 



<=2} becomes [ situation goodness of fit A (R) ] beyond a predetermined 
threshold and max whenever [ product / of W (R) /, i.e., situation improvement 
expectation, ] beyond a predetermined threshold whenever **** and situation 
improvement effect E (R) and transition probability S (R) and activation easy is 
chosen, that is, a situation is improved by few efforts among the applicable 
actions (the situation goodness of fit A beyond a predetermined threshold) 
whose robots know the selected solution association information to the current 
situation Ji » most ~ goodness - it is action with that right (Ep serves as max 
whenever [ situation improvement expected ] above a predetermined threshold). 
[0072] Next, the action output section 24 performs the contents of action element 
information to predetermined timing based on the solution association 
information chosen in the action retrieval section 23. 

[0073] For example, a robot is indoors alone and presupposes that it was lonely 
(situation Jic). The score information Sc mentioned above is calculated and 
association information (candidate association information) with an initial 
situation similar to this situation Jic is extracted from the association database 
section 22. the extracted association information — following three [ for 
example, ] - it was - ** - carrying out . 

[0074] Association information R1=[Ji1: The Jd1:user to whom a user is not in a 
side, looks around a lonely Ac1:hit, and looks for a user is found, and it is 



delightful]. 

(Ep(R1) =E(R1) xS(R1) xW(R1) =1.0x0.3x0.8=0.24) 

Association information R2=[Ji2: A user is not in a side, the lonely Jd2:user at 
whom Ac2: Bark comes, and it is delightful]. 
(Ep(R2) =E(R2) xS(R2) xW(R2) =1.0x0.5x1.0=0.5) 

Association information R3=[Ji3: The Jd3:user to whom a user is not in a side 
and looks for a user with a lonely Ac3:walk is found, and it is delightful]. 
(Ep(R3) =E(R3) xS(R3) xW(R3) =1.0x0.7x0.5=0.35) 

Supposing the threshold of Ep is 0.1 whenever [ situation improvement 
expected ] at this time, the association information R2 which exceeds a 
threshold from this inside and has Ep=0.5 whenever [ greatest situation 
improvement expected ] will be chosen as solution association information that 
Situation Jic is improved most. 

[0075] A robot performs body actuation which operates the motor of each 
moving part and barks according to the selected solution association information 
R2, barking from a loudspeaker 13 and outputting voice. 

- The configurations for operating the action organization potency force action 
organization potency force are the dependability study section 25, the 
action-target outside study section 26, the others action study section 27, the 
situation adjustment action study section 28, and the chain action study section 



29. 

[0076] The dependability study section 25, the action-target outside study 
section 26, the others action study section 27, the situation adjustment action 
study section 28, and the chain action study section 29 are chiefly realized by 
CPU 16 in a control section 15, and a part of memory 17. That is, processing 
which these components perform is performed by CPU 16. 

[0077] There is the following four capacity in this action organization potency 
force further. 

1. Each action searching ability 2. action duplicate capacity 3. situation 
regulating ability 4. action plan capacity above-mentioned capacity operates by 
the chain action study section 29 corresponding, respectively to the situation 
accommodation action study sections 28 and 4 to the others action study 
sections 27 and 3 to the dependability study section 25 and the action-target 
outside study sections 26 and 2 to 1 . 
[0078] First, each capacity is explained. 

(Action searching ability) Action searching ability is performed by the action 
retrieval section 23 mentioned above, the dependability study 25 mentioned later, 
and the action-target outside study section 26. 

[0079] Supposing one has not memorized the action (Ep [ Whenever / situation 
improvement expected ] beyond a predetermined threshold) (association 



information) which it is possible (the situation goodness of fit A beyond a 
predetermined threshold) in application, and the robot which encountered a 
certain situation Jic can expect in the situation that a situation improvement 
effect is by few efforts in the association database section 22, the action retrieval 
section 23 cannot choose solution association information. It is because only 
inapplicable action (the situation goodness of fit A under a predetermined 
threshold) is memorized by it in little (Ep [ Whenever / situation improvement 
expected ] under a predetermined threshold) action of the hope which can 
improve a situation by few efforts, and Situation Jic even if application is possible 
in Situation Jic in the association database section 22. Then, in such a case, the 
action retrieval section 23 is restricted, and chooses one association information 
from the association database section 22 as solution (it is provisional) 
association information with a random number. 

[0080] Selected association information R= [Ji, Ac, Jd] is possible (the situation 
goodness of fit A (Jic, R) beyond a predetermined threshold) in application in 
Situation Jic, and when the situation Jdc after the action Ac was performed is 
similar to the purpose situation Jd enough (whenever [ transition achievement ] 
B (Jdc, R) beyond a predetermined threshold), transition probability S (R) is 
made to increase. Although the selected association information R is applicable, 
when not similar (whenever [ transition achievement ] B (Jdc, R) under a 



predetermined threshold) to the target situation Jd that the situation Jdc after the 
action Ac activation was planned, transition probability S (R) is decreased. On 
the contrary, with it New association information (action-target outside 
association information) R1= [Jic, Ac, Jdc] showing actual transition 
(Jic+Ac->Jdc) is generated. It is set as [1, 1, 1] showing having succeeded the 
transition probability information Si(R1) = [Ns (R1), Nt (R1), S (R1)] once by one 
trial, and transition (Jic+Ac->Jdc) is knowledge-ized by memorizing these [ R1 
and S (R1) ] in the association database section 22. 

[0081] Selected association information R= [Ji, Ac, Jd] sets in Situation Jic. 
Moreover, when it cannot apply (the situation goodness of fit A (Jic, R) under a 
predetermined threshold) Scale slack transition probability S (R) which shows 
the Tightness of this association information R is not changed because the initial 
situation Ji is not similar to the actual situation Jic from the first. New association 
information (action-target outside association information) R1= showing actual 
transition (Jic+Ac->Jdc) [Jic, Ac, Jdc] It generates. It is set as [1, 1, 1] showing 
having succeeded that transition probability information Si(R1) = [Ns (R1), Nt 
(R1), S (R1)] once by one trial, and only knowledge-ization of this transition is 
performed by memorizing these [ R1 and S (R1) ] in the association database 
section 22. 

[0082] Thus, by choosing one association information R from the association 



information for which it is doubtful of the forge fire of the effectiveness are as 
being inapplicable **** [, and ], and confirming the result [ that whenever / 
situation improvement expected / is low ] Change transition probability [ of the 
selected association information R ] S (R), or (It is based on the dependability 
study section 25 mentioned later) The new association information (action-target 
outside association information) R1 for knowledge-izing transition which actually 
took place can be generated (based on the action-target outside study section 
26 mentioned later), and a robot can know the new side face of Action Ac. And 
when applicable association information is tried, the association information R 
from which transition probability S (R) was increased as a result comes to be 
preferentially chosen in a situation similar to Situation Jic, and the association 
information R to which transition probability S (R) decreased becomes that it is 
hard to be chosen increasingly in a situation similar to Situation Jic. That is, 
association information (transition probability S increases) materialized under a 
certain situation and association information (transition probability S decreases) 
which is not materialized are clarified. Moreover, an applicable /impossibility is 
not asked, but as a result of performing association information R chosen 
suitably in this way, new association information (action-target outside 
association information) R1 materialized under the situation is clarified. That is, 
that (example of a success) to which the knowledge what kind of situation is 



brought about by action has improved the situation, and the thing (example of 
failure) which has not improved are accumulated in the association database 22 
in the form of association information. 

[0083] The transition probability S of all the association information that the 
action searching ability described above applies [ the initial stage to which a 
robot began to start actuation and ] is demonstrated especially at a still small 
stage. Moreover, it is also the same as even if duration of service becomes long, 
when not succeeding in trial there is little occurrence frequency of the initial 
situation described by association information, and sufficient. Or since the 
environment of the perimeter of a robot changed suddenly like a service space 
and a user changing, it is also the same as when many of association 
information which the robot has does not become unapplicable ability or it stops 
materializing. The conventional robot by which selectable action is given fixed in 
the specific situation was not able to cope with fluctuation of such a dramatic 
environment. 

[0084] This action searching ability is committed as follows. For example, 
although the robot scolded by the user is going to escape from this user, the 
situation of having run closely further and having been scolded is considered. A 
robot presupposes that only the following association information R1 which has 
"it escapes" in the action information Ac1 as applicable association information 



in the situation Jic of being scolded was memorized in the association database 
section 22. 

[0085] R1= [Ji1 : Ac1: Jd2:] which is scolded, which escapes and which ran 
away 

Naturally, although a robot performs this association information Rl, by running 
closely after a user, it does not result in the situation Jd2 which this association 
information R1 suggests and "which ran away", but it is told that this association 
information R1 is not helpful here. When transition probability [ of the association 
information R1 ] S (R) becomes very small and Ep (R) is [ whenever / situation 
improvement expected ] less than a predetermined threshold, it becomes 
impossible and to already perform this association information R1, while 
transition establishment [ of this association information R1 ] S (R) decreases 
and repeats such a thing several times. Of course, at this time, since the robot 
does not have the leading association information for others, he can perform 
nothing. Then, a robot will try other association information according to action 
searching ability. After carrying out some useless struggles probably, a robot 
performs the following association information R2 which is by chance completely 
chosen by another initial situation "it is glad" and which has "it dances" in the 
action information Ac2. 

[0086] R2= [- Ji2: - delightful Jd2: to Ac2: dance - pleasant] 



The initial situations Ji1 and Ji2 of R1 and R2 completely differ. The action Ac2 
"to dance" is action which is not chosen by any means in the situation "is 
scolded" if it is usual. However, as a result of a robot's "beginning to dance" 
according to action searching ability, a user has the resentment dodged and 
presupposes that investigation has been stopped, consequently, a robot needs 
to result in the situation "scolded no longer" by performing action "it dancing" in 
the initial situation "currently scolded by the user" - ****** is got to know for the 
first time by actually experiencing. And this experience is added to the 
association database section 22 as new association information (action-target 
outside association information) R3 shown below, and comes to affect a robot's 
future action. 

[0087] It is action association information R3=[Ji3 target outside. : Ac3 currently 
scolded : Jd3 to dance : ] scolded no longer 

What kind of signal various sensors detect here presupposes that memory 17 
memorizes beforehand. For example, it is recognized by the robot as a condition 
that the voice to a robot's microphone with louder it being recognized by the 
robot as a condition which the force in the pressure-sensitive sensor of a robot 
head with bigger a user hitting a robot on a head and scolding than a 
predetermined value is shorter than predetermined time, and is detected, and a 
user shouting at a robot, and scolding than a predetermined value is detected. 



[0088] In addition, the action which a robot can try is limited to the action 
memorized by the association database section 22 as association information, 
and cannot perform action which deviated from it so that it may understand also 
in this example. Action searching ability is the experience capacity for getting to 
know the new effectiveness of known action to the last. 

(Action duplicate capacity) According to the above-mentioned action searching 
ability, a robot can discover now the new effectiveness of known action (for 
example, "it dances"), i.e., the transition which was not able to be predicted, from 
the transition which actually took place. Consequently, although a robot cannot 
increase the contents of action itself, he can increase the knowledge which 
masters action. However, a robot cannot discover new action yet. 
[0089] the ability of the action imitation are a robot's observing the strange action 
which the others' perform in a self perimeter, and the action duplicate capacity 
performed on the other hand by the others action study section 27 which 
mentions later acquiring the information "it being able to do like this if it carries 
out like this in this situation", making this new association information (others 
action association information) R, and memorizing to the association database 
section 22, and gain self new action — it is powerful 

[0090] For example, when User X is crying, suppose that the robot was 
observing the user X who is crying having stopped crying and having shown the 



smiling face because another user Y strokes or gives a tight hug to the back of 
this user X that is crying. 

[0091] The robot is detecting this the actuation of a series of with the image 
pick-up camera and the microphone, and it recognizes that the situation Ji "it is 
crying" changes in the situation Jd of "stopping crying and showing a smiling 
face" by "that the back is stroked ****" and the action Ac to which "that a tight hug 
is given ****" is carried out by User Y. [ of User X ] In addition, expression, such 
as expression which is crying over memory 17, expression which stops crying 
and which is not /Crying, and a smiling face, is memorized beforehand, and a 
robot shall recognize now. moreover, the back is stroked (action element: it lets 
the + action elementforelimb contacted for a forelimb slide) » a tight hug is 
given (action element: - + action element: which holds an object by both 
forelimbs — for a while, it comes out as it is and is) — ** — the said action can also 
be recognized as a chain of the action element beforehand memorized by 
memory 17. 

[0092] Then, in order for someone to make the initial situation Ji "which is crying" 
result in "it stopping crying" or the purpose situation Jd of "showing a smiling 
face", a robot It knows that it can attain by these those that are crying "the back 
being stroked" or action Ac of "giving a tight hug." These [ Ji, Ac, and Jd ] are 
summarized as association information (others action association information) 



R[ of a new lot ] = [Ji, Ac, Jd], this others action association information R is 
added to the association database section 22, and action itself is made to 
increase. 

[0093] In addition, the action which a robot can see in this way and can be 
reproduced by imitation is limited to the action which a robot can perform as a 
combination of the action element memorized by memory 17, and cannot 
reproduce the action which deviated from it. Action duplicate capacity is the 
experience capacity for getting to know the new effectiveness of the action which 
consists of a known or new combination by the known action element to the last 
by observing the others' action. 

When there are two different association information R1= [Ji1, Ac1, Jd] which 
leaves different initial situations Ji1 and Ji2, and R2= [Ji2, Ac2, Jd] aiming at the 
situation Jd that the purpose situation is the same, (Situation regulating ability) 
According to the difference among initial situations Ji1 and Ji2, and the 
difference among actions Ac1 and Ac2, the transition probability S of R1 (R1) is 
high, and it happens in the transition probability S of R2 (R2) that it is low. That is, 
although it is easy to result in Jd if it is from Ji1, it may be said that resulting 
[ from Ji2 ] in Jd is rare. 

[0094] It is the thing of the capacity to gain the auxiliary preparation action make 
it easy to generate new association information (situation accommodation action 



association information) R3= [Ji2, Ac3, Ji1] which makes an initial situation the 
situation Ji2 that such transition cannot be easily successful, with the situation 
regulating ability performed by the situation adjustment action study section 28 
mentioned later, and makes the purpose situation the situation Ji1 that transition 
tends to be successful, to add to the association database section 22, and to 
result from Ji 2 to Jd. 

[0095] This instead of making it transit directly from Ji2 to Jd by association 
information R2= [Ji2, Ac2, Jd] which is easy to go wrong (Ji2+Ac2 ->Jd) It results 
to the situation Ji1 of being easy to succeed from the situation Ji2 of being easy 
to fail by situation accommodation action association information R3= [Ji2, Ac3, 
Ji1] first. Next, it is that a robot learns the action pattern of two-step transition 
(Ji2+Ac3 ->Ji1+Ac1 ->Jd) which results from Ji1 to a policy objective Jd by 
association information R1= [Ji1, Ac1, Jd]. It is the association information 
showing the preparation action which the situation accommodation action 
association information R3 removes conditions (failure factor) peculiar to the 
situation Ji2 that transition is easy to go wrong, realizes conditions (success 
factor) peculiar to the situation Ji1 of being easy to succeed, at this time, and 
prepares transition using the association information R1. If preparation action is 
successful, since the situation Ji 1 which includes a success factor excluding a 
failure factor will be realized, possibility that the transition to the purpose 



situation Jd will be successful becomes high. 

[0096] For example, suppose that there was the two following association 
information R1 and R2. 

[0097] Association information R1=[Ji1: Find Jd:user to whom there is a robot on 
a sofa by one person, and he looks for a user on the lonely Ac1:spot, and it is 
delightful]. 

Association information R2=[Ji2: (S(R1) = 0.6) Find Jd:user to whom there is a 
robot by one person behind a sofa, and he looks for a user on the lonely 
Ac2:spot, and it is delightful]. 

(S(R2) = 0.01) At this time, the transition probability S of the association 
information R1 (R1) presupposes that it was large beyond a predetermined 
value beyond a predetermined value [ transition probability / (R2) / S / of a **** 
and the association information R2 ]. This originates in it being easier to find a 
user from the back of a sofa on a sofa, and that [ the difference's in transition 
probability S ] is in a tale. A failure factor is being behind a sofa and a success 
factor is being on a sofa. At this time, a robot generates the following new 
association information (situation accommodation action association 
information) R3 that it results [ from a situation Ji2 ] in a situation Ji1. In addition, 
since transition probability information Si[ of Rthese 3 ] (R3) = [Ns (R3), Nt (R3), 
S (R3)] has not tried this transition, it is set as [0, 0, 0]. 



[0098] Situation accommodation action association information R3=[Ji2 : There 
is a robot by one person behind a sofa, and it is lonely Ac3. : Ji1 which reaches 
on a sofa : There is a robot on a sofa by one person, and it is lonely]. 
(S(R3) = 0.0: Initial value) In addition, since a robot's pleasant-sensation ****** c 
does not increase in this example, the situation improvement effect E of this 
transition is 0. Thus, situation modulation ability adds the preparation action R3 
to a robot's action pattern regardless of the superiority or inferiority of the 
situation improvement effect E. R3 is chosen by action searching ability 
whenever [ situation improvement expected ] at the beginning [ of the 
preparation action R3 ] of generation when Ep (R3) is insufficient (transition 
probability S (R3) is insufficient). Since especially R2 is not helpful, possibility 
that R3 which suits the same initial situation will be tried is high. 
[0099] Thus, resulting in the same purpose situation, two association information 
that initial situations differ is memorized by the association database 22, one 
transition probability is high enough and the function in which the new 
association information (situation accommodation action association 
information) for adjusting a situation when the transition probability of another 
side is sufficiently low compared with it is generated is situation regulating ability. 
[0100] In addition, the action which a robot can gain as preparation action in this 
way cannot generate the action which calls in or eliminates this, when there are 



existence of the conditions which are limited to the action which a robot can 
perform as a combination of the action element memorized by memory 17, and 
can control a robot neither in a success factor nor a failure factor, for example, a 
third person, and its action. Although there is the above constraint, situation 
modulation ability functions as experience capacity for a robot to get to know the 
preparation action for preparing the conditions for making a certain action 
successful oneself. 

(Action plan capacity) The action plan capacity performed by the chain action 
study section 29 which mentions later will be the capacity which generates the 
new association information (chain action association information) showing this 
chain, and adds to the association database section 22, supposing it discovers 
the chain of the association information (action) which has connected the 
situation continuously from the association database section 22 (one purpose 
situation is almost the same as the initial situation of another side) and such a 
chain can improve a situation. 

[0101] Association information [ as / the purpose situation Jd1 of association 
information R1= [Ji1, Ac1, Jd1] and whose initial situation Ji2 of association 
information R2= [Ji2, Ac2, Jd2] are the same (the situation similarity Sj (Jd /1 /, 
Ji2) beyond a predetermined threshold) mostly ] The purpose situation Jd2 of R2 
is received in the association database section 22. The initial situation Ji3 of R3 



mostly The same, When carrying out the chain to Rn as three are almost the 
same as that of the initial situation Jd4 of the purpose situation JdR4 of R3 is 
found, Rather than the value of pleasant-sensation ****** C (Jik) in the initial 
situation Jik of the association information Rk (1 <=k<n) in the middle of the 
beginning of the chain When the value of pleasant-sensation ****** C (Jdp) in the 
purpose situation Jdp of the association information Rp (k<p<=n) which stands 
in a row at the point of Rk is larger It will say [ that a situation is improvable and ] 
by transition (Jik+Ack+ - +Acp->Jdp) which performs even association 
information Rk, -, Rp continuously. Then, a robot is new association information 
(chain action association information) Rx=[Jik to which the chain even of Rk, 
the Rp was carried out, and Ack+. - +Acp and Jdp] are generated and it adds to 
the association database section 22. Consequently, the action pattern of the 
robot in which a situation improvement is possible spreads. At this time, 
transition probability [ of the chain action association information Rx ] S (Rx) is 
given by the product of the transition probability of each association information 
Rk, -, Rp by which the chain was carried out. In addition, the chain which 
consists of two or more association information and in which a situation 
improvement is possible is altogether extracted out of Chains R1, -, Rn, and is 
added to the association database section 22. 

[0102] For example, as for R3 gained with the situation modulation ability 



mentioned above, action plan capacity becomes is much more easy to be 
chosen. In this example, following R1 and R2 were compared and R3 was 
generated as preparation action. However, R3 does not have a situation 
improvement effect and, the way things stand, is unlikely to be performed very 
much rarely. 

[0103] Association information R1=[Ji1 : There is a robot on a sofa by one 
person, and it is lonely Ac1. : Jd which looks for a user on spot : user is found 
and it is delightful]. 

Association information R2=[Ji2 : There is a robot by one person behind a sofa, 
and it is lonely Ac2. : Jd which looks for a user on spot : user is found and it is 
delightful]. 

Association information R3=[Ji2 : There is a robot by one person behind a sofa, 
and it is lonely Ac3. : Ji1 which reaches on a sofa : there is a robot on a sofa by 
one person, and it is lonely]. 

Action plan capacity can generate new association information (chain action 
association information) R4=[Ji2 shown in the following which combined this R3 
and R1, Ac3+Ac1, and Jd]. This chain action association information R4 has 
henceforth high possibility of being chosen by the usual actuation of the action 
retrieval section 23 as solution association information, if there is a situation 
improvement effect clearly and transition probability goes up by that trial how 



many times. 

[0104] Chain action association information R4=[Ji2 : There is a robot by one 
person behind a sofa, and it is lonely Ac4. : Jd which looks for a user from 
reaching on a sofa there (Ac1) (Ac3) : user is found and it is delightful]. 
In addition, the number of the association information in which a chain is carried 
out by action plan capacity may be how many, and even if a situation may be 
deteriorated on the way, it is not cared about so that clearly from the above. 
What is necessary is in short, just to be able to extract the part to which the 
direction of the value of pleasant-sensation ****** C in the purpose situation Jdp 
of the last association information Rp (Jdp) is large out of a chain rather than the 
value of pleasant-sensation ****** C in the initial situation Jik of the first 
association information Rk by which a chain is carried out (Jik). 
[0105] In addition, two or more association information which describes 
transition with each initial situation almost same [ each purpose situation ] almost 
identically may come to be memorized by the association database section 22 
according to action plan capacity. In this case, the direction with little number of 
the action element contained, whenever activation easy, the larger one of W is 
preferentially chosen by the usual processing of the action retrieval section 23. 
Of course, if transition probability S may decrease as a result of performing, the 
complicated action with more action elements will come to appear instead. 



therefore - being also alike ~ even when it seems that it is then useless, it is 
important to make much association information. 

[0106] Moreover, although the chain action association information that the initial 
situation and the purpose situation of a chain become almost the same (it is a 
loop formation) may be discovered, since the chain which does not carry out a 
situation improvement is not generated as mentioned above, the association 
information that an initial situation and the purpose situation are equal is not 
generated. 

[0107] The dependability study section 25 which operates corresponding to each 
of four capacity mentioned above, the action-target outside study section 26, the 
others action study section 27, the situation accommodation action study section 
28, and the chain action study section 29 are explained to a detail. 
[0108] (b) The dependability study section 25 dependability study section 25 
evaluates the result of the action which the robot performed, and performs 
actuation which makes the transition probability of the association information 
which describes the action fluctuate. That is, the dependability study section 25 
is one of the means which realizes the above-mentioned action searching ability. 
[0109] When a robot chooses association information R= [Ji, Ac, Jd] in Situation 
Jic, the action Ac completes the dependability study section 25 and it results in 
Situation Jdc Ask for B (Jdc, R) the situation similarity Sj (Jdc, Jd) of the target 



situation Jd memorized by the association information R and the actual situation 
Jdc after completion, i.e., whenever [ transition achievement ], and if this is 
beyond a predetermined threshold As transition having been successful (the 
association information R having been materialized), transition probability 
information Si(R) =[Ns(R) of this association information R, Nt - (-- R --) - S - (— 
R -) --] - inside - activation - a count - Nt - (- R --) - a success - a count - 
Ns (- R --) - respectively - 1 **** - carrying out - making - S(R) = - memory 
17 is made to memorize Ns (R)/Nt (R) as a value of new transition probability 
[0110] If B (Jdc, R) is under a predetermined threshold whenever [ transition 
achievement ], on the contrary, transition as having failed (the association 
information R not having been materialized) One **** (R) of the counts Nt of 
activation in transition probability information Si(R) = [Ns (R), Nt (R), S (R)] of 
this association information R is carried out, and memory 17 is made to 
memorize S(R) =Ns(R)/Nt (R) as a value of new transition probability. 
[0111] Although there is relation with the situation improvement effect E when a 
robot chooses applicable association information in the situation Jic mentioned 
above and the same situation after the renewal of such transition probability 
(study), the association information R made high in transition probability S 
becomes is easy to be chosen from before. The association information R made 
small in transition probability S becomes that it is hard to be chosen, and stops 



conversely, appearing as action as a result. 

[0112] Therefore, a robot chooses association information, takes action and 
comes to choose the high association information on transition probability little 
by little by updating transition probability S by the success or failure of the 
transition. 

[0113] In addition, what should be careful of is the point that whether the 
dependability study section 25 had not the increment in pleasant-sensation ****** 
C but right association information estimates action. This differs from the 
strengthening study which the conventional robot is performing. When the 
increment in pleasant-sensation ****** c has a robot's action, strengthening 
study makes the manifestation frequency of action fluctuate by the size of 
pleasant-sensation ****** C (it is called a remuneration signal) actually 
experienced after transition. So to speak, strengthening study is the method R= 
[Ji, Ac] learned for the manifestation frequency S of Action Ac, the initial situation 
Ji which should choose it, and action, and does not carry out evaluating the 
purpose situation Jd before action. 

[0114] Therefore, in strengthening study, even if the transition as association 
information does not take place, if only it can change in the situation which 
pleasant-sensation ****** C increases by chance, even if it is unexpected 
transition, manifestation frequency will be increased. Consequently, the action 



which makes a wrong situation change will be intently strengthened in spite of 
the mistake in fact. 

[0115] on the other hand, this invention acts a robot for the purpose of the 
increment in pleasant-sensation ****** c similarly - making (the action retrieval 
section 23 bearing this structure) - it evaluates whether the result with the action 
really just like that which it was going to make change was induced, and the 
transition probability S of association information is made to fluctuate 
Consequently, since action can be chosen when the Tightness of the association 
information itself has been grasped, control of the fine situation by action is 
attained. According to this invention, if only there is right association information 
R= [Ji, Ac, Jd], a robot can make the situation Jd aimed at. Strengthening study 
closes its eyes and seems to throw the stone, if it compares with it. 
[0116] (b) The action-action-target outside study section 26 target outside study 
section 26 evaluates the result of the action which the robot performed, and 
when the association information which describes the action is wrong, generate 
the new association information (action-target outside association information) 
showing right transition, and carry out the actuation added to the association 
database section 22. That is, the action-target outside study section 26 is one of 
the means which realizes the above-mentioned action searching ability. 
[0117] When a robot chooses association information R= [Ji, Ac, Jd] in Situation 



Jic, the action Ac completes the action-target outside study section 26 and it 
results in Situation Jdc Ask for B (Jdc, R) the situation similarity Sj (Jdc, J2) of 
the target situation Jd memorized by the association information R and the 
actual situation Jdc after completion, i.e., whenever [ transition achievement ], 
and if this is under a predetermined threshold Transition generates new 
association information (action-target outside association information) R1= [Jic, 
Ac, Jdc] which expresses the transition (Jic+Ac->Jdc) which actually took place 
as having failed (the association information R not having been materialized), 
and adds it to the association database section 22. In addition, if association 
information similar to the generated action-target outside association information 
R1 is already memorized by the association database section 22, it will not add. 
This is for not making the association database section 22 blow by association 
information on similar a large number out. 

[0118] Whether association information similar to the generated action-target 
outside association information R1 is already memorized by the association 
database section 22 performs the following retrieval, and it is judged. 
[0119] First, the situation transition action Ac in association information R1= [Jic, 
Ac, Jdc] newly added is compared with the situation transition action Acn in each 
association information Rn= [Jin, Acn, Jdn] memorized by the association 
database section 22, and both detect the same association information Rn 



serially. This is for detecting only association information with the same action as 
the action Ac of the association information R1 which it is going to add from now 
on. 

[0120] Next, the situations Jic and Jdc in association information R1= [Jic, Ac, 
Jdc], The situations Jin and Jdn in association information Rn= [Jin, Acn, Jdn] by 
which detection was carried out [ above-mentioned ], When it asks for the 
situation similarity Sj (Jic, Jin) between initial situations, and the situation 
similarity Sj (Jdc, Jdn) between the purpose situations, respectively and both 
similarity of both acquires beyond a predetermined threshold, the association 
information R1 and action which it is going to add are the same. The initial 
situation and purpose situation is also judged to be that in which similar enough 
association information has already existed, and it cancels adding the 
association information R1 to the association database section 22. 
[0121] Here, the difference with this invention and the conventional 
strengthening study is explained. 

[0122] The conventional strengthening study was adjusting the manifestation 
frequency of action by the success or failure (an increment and reduction of 
pleasant-sensation ****** C) of the action of the robot which performed the 
selected action pattern. That is, pleasant-sensation ****** C (remuneration 
signal) estimated the transition which actually took place as a result of action, 



and only manifestation frequency was learned by it. 

[0123] On the other hand, the action-target outside study section 26 of this 
invention can be learned as association information R1= [Jic, Ac, Jdc] which has 
the transition (Jic+Ac->Jdc) which actually took place added. That is, the initial 
situation Jic which makes Action Ac discover, and the purpose situation Jdc 
visited as a result are **(ed) actually, and can be knowledge-ized. 
[0124] Although this invention and the conventional strengthening study are the 
same in the point of making the manifestation frequency of high action of both 
the improvement effects of a situation increasing, and decreasing the low 
manifestation frequency of an improvement effect Since it does not perform 
learning an actual initial situation in strengthening study, it is fixed and it is the 
basis of that fixed knowledge "it be (Ji) at this time" in the knowledge "(Ji) should 
carry out this action (Ac) at this time." It only acquires "having carried out the 
action here at this time tends to acquire remuneration" by study of the 
manifestation frequency S. That is, it is fixed and R= [Ji, Ac] is not learned. 
Furthermore, since the purpose situation Jd is not knowledge-ized, the action 
pattern coping with the delicate inconsistency of a situation cannot be learned. 
[0125] On the other hand, it differs from strengthening study in that the action 
pattern with which this invention copes with an inconsistency with a delicate 
situation can be learned. This is required in order to build the robot which can 



accumulate and employ knowledge [ / what kind of situation action makes ]. 
When knowledge is materialized (the transition as association information takes 
place), a problem is not produced even if it continues applying this knowledge. 
On the other hand, when knowledge is not materialized (the transition as 
association information did not take place), it will be necessary to newly build 
different knowledge from this knowledge which can be materialized. Failure may 
be what is depended on the uncertain factor which may depend on the delicate 
difference in an initial situation, or was not able to be observed as status 
information. Then, when such, this invention can demonstrate the situation 
adaptation capacity beyond strengthening study (a situation is not 
knowledge-ized) because the ethology principal piece 26 outside a target carries 
out additional construction of the knowledge including the situation of order. 
[0126] Thus, the action-target outside study section 26 learns that the transition 
to a target ex post facto situation and a different situation exists in addition to the 
dependability study section 25 learning the ease of changing to a target ex post 
facto situation. Unlike strengthening study, an applicable situation and the 
applicable situation which can be reached are subdivided, and this structure that 
can be accumulated (as association information) gives study adaptation capacity 
higher than before to a system. 

[0127] The action-target outside study section 26 knowledge-izes the new initial 



situation which can apply known action and which was not known, and the new 
purpose situation which was not known that known action can change. 
Consequently, although a system expects new effectiveness, and can apply the 
known action, that is, a new action pattern (this action can be performed at this 
time) can be gained, the number of the known actions cannot be increased. That 
is, the action-target outside study section 26 operates so that the status 
information in association information may be expanded. That is, the study 
performed here is not acquiring new action information. 

[0128] By cooperation of the action retrieval section 23, the dependability study 
section 25, and the action-target outside study section 26, a robot can 
demonstrate the "action searching ability" mentioned above. That is, even if it is 
the case where the action whose robot of this has sufficient situation 
improvement effect is not memorized, work of the action retrieval section 23 can 
try a certain action. Such trial is accumulated through work of the dependability 
study section 25 and the action-target outside study section 26 as knowledge to 
which it is not concerned with the success or failure of a situation improvement, 
but the result affects future action. 

[0129] Since new association information is built when transition as association 
information is not performed especially, even if it reaches a different situation 
from knowledge, it is knowledge-ized as new association information, and this 



robot's situation adaptation capacity improves. 

[0130] In order to make a robot demonstrate action searching ability which was 
mentioned above, it is necessary to make the association database section 22 
memorize the action pattern (association information) which serves as some 
kinds at the beginning. The situation that a robot can respond in this memorized 
action pattern being substantial (numerous), or it can respond now increases. 
[0131] However, no matter what action it may perform, when a situation is not 
improved, this robot only continues useless action for a long time. It is the 
limitation of the capacity corresponding to a situation of a robot without the 
capacity for this to expand action itself. In order to make a robot demonstrate the 
further capacity corresponding to a situation, a learning function which increases 
the situation transition action itself is required. 

[0132] (c) By making into new association information (others action association 
information) action which the others, such as a user, performed, make the 
association database section 22 memorize the others action study section 27 
others action study section 27, and it carries out actuation set to one of the 
action patterns of a robot. That is, the others action study section 27 is a means 
to realize the above-mentioned action duplicate capacity. 

[0133] The situation input section 21 recognizes the others' voice, action 
(attitude), expression, etc. in more detail with the microphone and image pick-up 



camera which were prepared for the robot, and it presumes how those others' 
situation was before and behind this action. Internal-state parameters, such as 
feeling of requiring presumption other than a detectable external condition 
parameter, are also immediately contained in the others 1 situation by observation. 
Presumption of an internal-state parameter is performed based on the others 1 
voice, action (attitude), and expression which were inputted, and the dictionary 
information for recognizing them in memory 17 beforehand is memorized. The 
contents of this dictionary information are the information for specifying the 
internal-state parameter which detects from the image which had action 
(attitude) of the expression of a face, a gesture gesture, etc., an audio tone, etc. 
picturized, or the incorporated voice, and can be read in there. Consequently, if it 
is observed that it can change to the image of the expression at which it laughed 
from the image of the expression which got angry by a certain action, for 
example, it will be presumed that the others' feeling condition changed from the 
resentment to joy. The presumed result is memorized by the status information 
train. 

[0134] In the following two cases, it will divide and the others action study section 
27 will operate, if the others 1 action Ac is detected in the status information train 
by the situation input section 21. 

[0135] (1) When action Ac is performed for a robot, the others 1 feeling condition 



and action are treated by the situation input section 21 as a robot's external 
condition, and a robot's feeling condition and action are usually summarized to 
status information as a robot's internal state. Since action Ac is performed by the 
others for a robot, the relation of the **** should be able to be reregarded as 
action of the robot for ************** anc | the others. 

[0136] The external condition parameter observed as a robot's perimeter 
situation can be decomposed into two, a part for the part about (a) doer slack 
others, and the environment division except (b) others, (a) is the doer slack 
others' expression, action, an attitude, and these others' feeling and the desire 
that the robot was able to presume from them. Moreover, (b) is a part for 
environment division common for the both sides of robots, such as a surrounding 
tree, a surrounding body, etc., and the others. Moreover, a robot's internal-state 
parameter is an internal-state parameter showing the (c) robot's feeling, or 
desire. 

[0137] In addition to the above (b) and (c), a robot exists in fact, but the external 
condition parameter seen from the others at this time is compounded from the 
notation data which replaced this as there were a certain others. Moreover, the 
others' internal-state parameter will be called the above (a). 
[0138] The others action study section 27 then, by decomposing into the above 
(a), (b), and (c), and reorganizing each of the status information trains Ji and Jd 



which show the situation before and after Action Ac It considers as others status 
information train Ji' and Jd' which caught the situation before and after Action Ac 
from the others' view. New association information (others action association 
information) R= [Ji 1 , Ac, Jd'] which makes an initial situation and Jd' the purpose 
situation and makes Ac for Ji' as situation transition action is generated, and it 
adds to the association database section 22. In addition, if association 
information similar to the generated others action association information R is 
already memorized by the association database section 22, it will not add. In 
addition, retrieval of whether association information similar to this others action 
association information R exists in the association database section 22 is the 
same as the retrieval performed in the action-target outside study section 26. 
[0139] (2) When action Ac is performed among the others, the feeling condition 
of Others X and Others Y and action are treated as a robot's external condition 
by the situation input section 21, and are summarized to status information, 
supposing action Ac is performed by Others Y for Others X — a robot's external 
condition parameter ~ (a) - a doer « the part about Others Y, and (b) - a 
candidate - it can decompose into 3 **s for the environment division except the 
part about Others X, and the part about the (c) others X and Y. (a) is Doer's Y 
expression, action, an attitude, and this doer's Y feeling and the desire that the 
robot was able to presume from them, (b) is Candidate's X expression, action, 



an attitude, and this candidate's X feeling and the desire that the robot was able 
to presume from them. Moreover, (c) is a part for environment division common 
for Others 1 X and Y both sides, such as a surrounding tree, a surrounding body, 
etc. 

[0140] the external condition parameter seen from Doer Y at this time - the 
above (b) and (c) - in addition, although Candidate X exists in fact, it is 
compounded from the notation data which replaced this as there were a certain 
others. Moreover, Doer's Y internal-state parameter will be called the above (a). 
[0141] The others action study section 27 then, by decomposing into the above 
(a), (b), and (c), and reorganizing each of the status information trains Ji and Jd 
which show the situation before and after Action Ac It considers as others status 
information train Ji' and Jd' which caught the situation before and after Action Ac 
from the others' view. New association information (others action association 
information) R= [Ji', Ac, Jd'] which makes an initial situation and Jd' the purpose 
situation and makes Ac for Ji' as situation transition action is generated, and it 
adds to the association database section 22. In addition, if association 
information similar to the generated others action association information R is 
already memorized by the association database section 22, it will not add. In 
addition, retrieval of whether association information similar to this others action 
association information R exists in the association database section 22 is the 



same as the retrieval performed in the action-target outside study section 26. 
[0142] In addition, if association information similar to the generated others 
action association information R is already memorized by the association 
database section 22, it will not add. In addition, retrieval of whether association 
information similar to this others action association information R exists in the 
association database section 22 is the same as the retrieval performed in the 
action-target outside study section 26. 

[0143] By this others action study section 27, a robot can demonstrate "the 
capacity learned from others", i.e., "action duplicate capacity." 
[0144] For example, a robot can learn such User's Y interpersonal behavior by 
observing the site which the user X who was crying stopped crying and showed 
the smiling face because User Y strokes the back of the user X who is crying. 
And this learned action is discovered when the user Z who is crying over another 
opportunity is detected. 

[0145] In order to choose such interpersonal behavior at this time, that action 
needs to make a robots pleasant-sensation ****** c increase. The 
likes-and-dislikes feeling which a robot has to the others is related to this. 
[0146] For example, when bearing the positive feeling against the person with a 
robot, that person's plight is detected in the situation input section 21, and it acts 
so that this robot's pleasant-sensation ****** C may be spoiled. Therefore, in 



order to improve pleasant-sensation ****** c of self, the action which recovers 
this person's plight is required of a robot, and the interpersonal behavior which 
had effectiveness in the situation improvement of the others learned previously 
as a result discovers him. 

[0147] On the contrary, in order to act so that the person's plight may not spoil a 
robot's pleasant-sensation ****** c or it may be made to increase when not 
bearing the positive feeling against a person with a robot, it is not discovered or 
action which increases a plight further discovers the action which recovers a 
partner's plight. 

[0148] The likes-and-dislikes feeling to the others is formed through old relation 
**** of a robot and its others. To the person who loves a robot, the label 
(information) "a man with this sufficient man" is attached into the dictionary 
information for detecting that person. Conversely, to the person who is hard on a 
robot, the label "a person with this bad man" is attached into the dictionary 
information for detecting that person. Whenever a person is detected, decision 
of this good person or a bad person is made, and the effect which the external 
condition observed according to that result has on a robot's feeling condition 
changes. In addition, these processings are performed in the situation input 
section 21. 

[0149] Thus, it contributes to making a robot gain interpersonal behavior, a 



robot's pleasant-sensation ****** C is changed based on the likes-and-dislikes 
decision to others by whom the situation input section 21 is detected, and the 
action retrieval section 23 makes the interpersonal behavior learned based on 
the pleasant-sensation ****** C discover in this invention, especially when the 
others action study section 27 looks at and imitates others 1 action. 
[0150] By the configuration described until now, a robot can demonstrate "action 
searching ability" and "action duplicate capacity." concrete — the manifestation of 
adaptation-izing of the manifestation frequency of (I) action, and (II) action - 
conditions — new acquisition of an initial situation, and action (III) — effectiveness 
- new acquisition of the purpose situation, and action (MM) - the contents - new 
acquisition ** of the situation transition action [ itself ] becomes possible. 
Especially (II) - (MM) are the knowledge which the conventional robot cannot 
acquire. 

[0151] However, since it can act [ that a robot is only restrained only by such 
capacity by the situation improvement effect of each action, and ], though a 
situation is worsened at once, there is a possibility that the planning of reaching 
the situation finally improved more by combining two or more actions cannot be 
demonstrated. Action with planning can be made to give a robot because the 
situation accommodation action study section 28 and the chain action study 
section 29 which are explained below correspond to this point. 



[0152] (d) When it cannot change in a certain purpose situation from a certain 
initial situation, in order that the situation accommodation action study section 28 
situation accommodation action study section 28 may enable it to apply other 
association information which was able to change to the purpose situation from 
other initial situations, carry out as new association information (situation 
accommodation action association information), make the association database 
section 22 memorize the transition for making the initial situation, and carry out 
the actuation carry out as one of the action patterns of a robot. That is, the 
situation accommodation action study section 28 is a means to realize the 
above-mentioned situation modulation ability. 

[0153] The situation accommodation action study section 28 is started whenever 
association information is added to the association database section 22, and it 
searches association information R2= [Ji2, Ac2, Jd2] (the situation similarity Sj 
(Jd1, Jd2) beyond a predetermined threshold) with the purpose situation Jd2 
similar to the purpose situation Jd1 of added association information R1= [Ji1, 
Ac1, Jd1] from the association database section 22. If the association 
information R2 is detected as a result of retrieval, the situation accommodation 
action study section 28 will evaluate both transition probability S (R1) and S (R2). 
If the transition probability S of a **** and the association information R2 (R2) 
has the transition probability S (R1) of the association information R1 lower than 



S (R1) beyond a predetermined threshold beyond a predetermined threshold 
Actuation which generates the new association information (situation 
accommodation action association information) R3 from the initial situation Ji2 of 
R2 to the initial situation Ji1 of R1, and is memorized in the association database 
section 22 is performed. Or if the transition probability S of a **** and the 
association information R1 (R1) has the transition probability S (R2) of the 
association information R2 conversely lower than S (R2) beyond a 
predetermined threshold beyond a predetermined threshold, actuation which 
generates the new association information (situation accommodation action 
association information) R3 from the initial situation Ji1 of R1 to the initial 
situation Ji2 of R2, and is memorized in the association database section 22 will 
be performed. 

[0154] In addition, if association information similar to the generated situation 
accommodation action association information R3 is already memorized by the 
association database section 22, it will not add. Moreover, retrieval of whether 
association information similar to this situation accommodation action 
association information R3 exists in the association database section 22 is the 
same as the retrieval performed in the action-target outside study section 26. 
[0155] One association information R1 has high frequency among association 
information R1of more detailed plurality (two [ for example, ]) with almost same 



purpose situation Jd = [Ji1, Ac1, Jd], and R2= [Ji2, Ac2, Jd] (association 
information to which either was added), and that frequency is low can judge the 
association information R2 on another side by seeing both transition probability. 
Although one side can reach the purpose situation Jd, the cause that another 
side cannot be reached is in the difference between a starting point slack initial 
situation and the action which can be then performed, then, the association 
information R1 which succeeds in transition and the association information R2 
which is not successful — each initial condition Ji1 and Ji2 is divided into the 
subsidiary condition Jk contained common to two association information, the 
subsidiary condition Js peculiar to the former (success), and the subsidiary 
condition Jf peculiar to the latter (failure). This Js is a success factor and Jf is a 
failure factor. It is Ji1=Jk+Js and is Ji2=Jk+Jf. 

[0156] Situation accommodation action is action which makes a situation change 
from initial situation Ji2= (Jk+Jf) to purpose situation Ji1= (Jk+Js). 
[0157] For example, the two following association information with the same 
purpose situation is considered. 

[0158] Association information R1=[Ji1: A robot stays [ as one person ] on a sofa 
and is lonely (the 1st parameter value). 

Ac1 : Find Jd:user who looks for a user on that spot, and it is delightful]. 
Association information R2=[Ji2: A robot stays [ as one person ] behind a sofa 



and is lonely (the 2nd parameter value). 

Ac2: Find Jd:user who looks for a user on that spot, and it is delightful]. 
At this time, a thing "lonely [ stay as one person and ]" becomes [ "it is on a sofa", 
and the failure factor Jf ] the common conditions Jk, and a target situation and 
the success factor Js become [ "I am glad to find a user" ] "Being behind a sofa." 
The processing which the situation accommodation action study section 28 
performs is assembling new association information (situation accommodation 
action association information) R3= [Ji2=Jk+Jf, Ac3, and Ji1=Jk+Js] which 
generated the action which sets Jf to Js, and the action Ac3 specifically 
"reaching on a sofa", and included this action Ac3. 

[0159] Situation accommodation action association information R3=[Ji2 : There 
is a robot by one person behind a sofa, and it is lonely Ac3. : Ji1 which reaches 
on a sofa : There is a robot on a sofa by one person, and it is lonely]. 
According to this new situation accommodation action association information 
R3, a robot performs action of "staying as one person behind a sofa, and 
reaching on a sofa when lonely." In addition, it must be memorized by memory 
17 as a robot's action element that a robot reaches something. However, a robot 
does not have the money on hand of action of reaching a sofa, and, of course, 
the action pattern of "staying as one person behind a sofa, and reaching on a 
sofa when lonely" is also gained for the first time at this time. 



[0160] (e) When a situation is not improvable for each association information 
(action), it finds the chain of the association information which performs two or 
more association information (action) continuously, and can improve a situation, 
and generate, and the chain action study section 29 chain action study section 
29 makes the association database section 22 memorize the new association 
information (chain action association information) which described the chain, 
and carries out the actuation carry out as one of the action patterns of a robot. 
That is, the chain action study section 29 is a means to realize the 
above-mentioned action plan capacity. 

[0161] The chain action study section 29 is started whenever new association 
information is added to the association database section 22 by work of the 
action-target outside study section 26, the others action study section 27, and 
the situation accommodation action study section 28. Investigate the contents of 
the association information memorized by the association database section 22, 
and the purpose situation of one association information is similar to the initial 
situation of the association information on another side. Namely, two or more 
association information R1= [Ji1, Ac1, Jd1] which makes three or more 
situations change continuously on the chain of two or more actions, R2= [Ji2, 
Ac2, Jd2] (the situation similarity Sj (Jd1, Ji2) beyond a predetermined threshold), 
R3= [Ji3, Ac3, Jd3] (the situation similarity Sj (Jd2, Ji3) beyond a predetermined 



threshold) ~ All the chains that consist of Rn= [Jin, Acn, Jdn] are searched 
(however, n four or more natural numbers). It is the 1st association information 
and R2 is the 2nd association information, R3 is the 3rd association information 
and the association information R1 serves as two chains in this case here. A 
chain is a chain which is different if the element slack association information 
which constitutes it differs [ one or ], and is a chain which is different if the 
sequence of element slack association information differs even in a piece place. 
In addition, this retrieval is limited to retrieval of the chain from which the added 
association information serves as either of the above R1-Rn. When a chain is 
detected as a result of retrieval, the chain action study section 29 In this 
extracted chain, from pleasant-sensation ****** C (Jik) of the initial situation Jik of 
the association information Rk (1 <=k<n) All the partial linkages (said chain itself 
is included) by which pleasant-sensation ****** C (Jdp) of the purpose situation 
Jdp of the association information Rp (k<p<=n) is improved are extracted. It is 
the each New association information (chain action association information) 
Rx=[Jik and Ack+ — It memorizes in the association database section 22 as 
+Acp and Jdp]. 

[0162] In addition, if association information similar to the generated chain action 
association information Rx is already memorized by the association database 
section 22, it will not add. Moreover, retrieval of whether association information 



similar to this chain action association information Rx exists in the association 
database section 22 is the same as the retrieval performed in the action-target 
outside study section 26. 

[0163] Furthermore, it is also possible to create and memorize still newer chain 
action association information with the procedure mentioned above from this 
chain action association information. 

[0164] Moreover, the association information R11 with the initial situation Ji11 
which is similar with the above-mentioned processing with the purpose situation 
Jd10 of a certain association information R10, The association information R12 
which has the purpose situation Jd11 of this association information R11, and 
the similar initial situation Ji12, When the association information R13 which has 
the purpose situation Jd12 of this association information R12 and the similar 
initial situation Ji13 exists, To the initial situation Ji10 of the association 
information R10, even if pleasant-sensation ****** c of the purpose situations 
Jd11 and Jd12 of R11 and R12 is low If pleasant-sensation ****** C of the 
purpose situation Jd13 of the association information R13 is large, these 
association information R10-R13 will be memorized by the association database 
section 22 as new chain action association information. The chain in this case is 
2 (n= 2), and the number of association information is three (n+1). 
[0165] Thus, when generating chain action association information combining 



two or more association information, when intermediate action is performed, 
even if pleasant-sensation ****** C falls temporarily, finally pleasant-sensation 
****** C shall just increase. 

[0166] By such configuration, a robot demonstrates situation regulating ability 
and action plan capacity. Even if it does not improve not only action but the 
direct situation of specifically improving a situation directly, acquisition of the 
preparation action indirectly connected with an improvement of a situation, and 
generation and acquisition of the association information which described a 
series of actions finally connected to a situation improvement even if it worsens 
a situation by the middle are attained. 

[0167] In addition, whenever are supervising the updating situation of the 
association information memorized by the association information database 
section 22, and it is started at the time of a system startup and also it detects the 
addition of new association information, the situation accommodation action 
study section 28 and the chain action study section 29 are started as already 
stated. Moreover, also immediately after the addition of association information 
was briefly performed by self, it is started again, and it is recursively started until 
it becomes impossible to find out the association information which should be 
added. 

[0168] Although a configuration which was described above, and the capacity 



which each component performs have been explained, the action formation 
approach is explained with reference to the flow chart of the action formation 
approach of drawing 4. In addition, it shall be at the robot employment time and 
the situation accommodation action association information and chain action 
association information other than each association information shall already be 
memorized by the association database section 22. If that is not right, in the 
phase before robot employment, the situation accommodation action study 
section 28 and the chain action study section 29 shall be started, and the 
situation accommodation action association information about all association 
information and chain action association information shall be added by the work. 
[0169] (1) The situation input section 21 acquires the status information of the 
perimeter of a robot (S1). In addition, status information was detected with the 
distance robot 11, the pressure-sensitive sensor 14, the image pick-up camera 
10, and the microphone 12, for example, is action with the sound and the 
detected body which the expression of the existence of the detected bodies 
(user etc.) and the detected body, a condition, the detected body, etc. emit. The 
detected status information is edited into the status information train acquired by 
then, and is outputted to each of an action manifestation loop formation, the 
study loop formation 1, the study loop formation 2, and the study loop formation 
3. 



[0170] First, an action manifestation loop formation is explained. 
[0171] (2) The action retrieval section 23 extracts association information 
(candidate association information) with the initial situation which suits the 
newest status information train (current situation Jic) from the association 
database section 22 memorized in memory 17 (S2). In the case of this extract, 
the situation goodness of fit A of each association information is calculated and 
evaluated, and only the association information which acquired beyond the 
predetermined threshold is extracted as candidate association information. At 
this time, whenever situation improvement effect [ of candidate association 
information ] E, transition probability S, and activation easy, the score 
information Sc containing W (R) is extracted together. The extracted candidate 
association information is temporarily memorized by memory 17 with score 
information. 

[0172] (3) Next, it is judged by CPU16 whether the association information 
(candidate association information) which suits the inputted status information 
Jic was extracted (S3). 

[0173] When candidate association information is extracted at least one or more, 
it progresses to S4, and when candidate association information is not extracted 
at all, in order to perform action retrieval, one association information is chosen 
from the association database section 22 as solution association information at 



random, and it progresses to S5. 

[0174] (4) When candidate association information is extracted at least one or 
more, solution association information is determined from each extracted 
candidate association information (S4). 

[0175] Whenever [ situation improvement expected / of each candidate 
association information ], whenever Ep= situation improvement effect Ex 
transition probability Sx activation easy, W is calculated, and it is judged by 
CPU16 whether it has a value beyond a predetermined threshold. The candidate 
association information with which whenever [ situation improvement expected ] 
does not fill a predetermined threshold is eliminated from the temporary storage 
of memory 17 as a result of decision. And it progresses to S5 by making a thing 
with whenever [ greatest situation improvement expected / in the candidate 
association information which remained ] into solution association information. 
When there is no candidate association information which remained, in order to 
perform action retrieval, one association information is chosen from the 
association database section 22 as solution association information at random, 
and it progresses to S5. 

[0176] (5) Next, CPU16 outputs the action element information described by 
action information at the action output section 24 according to the timing 
information described by the action information on solution association 



information (S5). 

[0177] The action output section 24 starts actuation according to the received 
action element information. In addition, actuation is that a robot drives, for 
example, is LED's (9)'s blinking, a sound's being emitted from a loudspeaker 13, 
or robot 1 the very thing's moving, or deforming etc. 

[0178] After solution association information is performed, it returns to S1. 
[0179] Then, the study loop formation 1 (the dependability study section 25, 
action-target outside study section 26) is explained. 

[0180] (6) It is judged by CPU 16 whether according to the solution association 
information outputted to the action output section 24, it is operating first from the 
action retrieval section 23 (S6). 

[0181] When a line is, it progresses to S7, and when not carrying out, it returns to 
S1. When returning to S1, it is in the condition that the robot is not operating at 
all. 

[0182] (7) When the robot is operating, it is judged by CPU16 whether actuation 
according to solution association information is completed (S7). 
[0183] When progressing to S8 when having ended, and having not ended, it 
returns to S1. A robot is working when returning to S1. 

[0184] (8) When actuation is completed, CPU 16 calculates B (Jdc, Jd) whenever 
[ transition achievement-with purpose situation / which was described by solution 



association information / Jd and situation Jdc after actual actuation ], and judge 
whether the purpose situation Jd was reached (S8). The contents of the 
transition probability information Si are suitably updated noting that it considers 
that the transition using the solution association information chosen when B (Jdc, 
Jd) was beyond a predetermined threshold whenever [ transition achievement ] 
was successful, and it will fail, if it is under a predetermined threshold. 
Dependability study is performed to solution association information by 
performing such actuation. 

[0185] (9) Next, when it is considered that S8 went wrong, CPU 16 considers that 
transition was carried out to the purpose situation of solution association 
information, and a different situation, and it is an actual situation about the initial 
situation and the purpose situation of solution association information, (score 
information Sc ****) The new replaced association information (action-target 
outside association information) is generated by CPU 16 (S9). This generated 
association information is memorized if the same association information does 
not exist in the association database section 22. 
[0186] It returns toS1. 

[0187] Then, the study loop formation 2 (others action study section 27) is 
explained. 

[0188] (10) It is first detected by the situation input section 21 whether the 



detected body (especially user) has taken a certain action (S10). 
[0189] When it progresses to S1 1 when action of the detected body is detectable, 
and it is not able to detect, it progresses to S1. When progressing to S1, the 
detected body with which the detected body does not exist in the detection range 
is not acting, or although the detected body is acting, it is in the condition of 
******** that a robot cannot recognize this action. 

[0190] (11) When it is able to detect, it is judged by CPU16 whether action of the 
detected body is completed based on the status information train detected in the 
situation input section 21 (S1 1). 

[0191] When progressing to S12 when action is completed, and having not 
ended, it progresses to S1. In progressing to S1, a robot continues detecting 
action of this detected body until action of the detected body is completed. 
[0192] (12) When action is completed, CPU16 extracts the initial situation Ji of 
the detected body, the situation transition action Ac performed following this, and 
the purpose situation Jd attained by the situation transition action Ac from a 
status information train, and edits these as association information on a lot 
(others action association information) (S12). This edited association information 
is memorized if the same association information does not exist in the 
association database section 22. 

[0193] By the study loop formation 2, a robot can incorporate action of the 



detected body as new his own pattern of operation. It progresses to S1. 

[0194] Then, the study loop formation 3 (the situation accommodation action 

study section 28, chain action study section 29) is explained. 

[0195] (13) It is investigated by CPU16 whether there is any association 

information newly first added to the association database section 22 (S13). 

[0196] When new association information exists, it progresses to S14, and in not 

existing, it progresses to S1. 

[0197] In order to detect new association information, memory 17 is made to 
memorize the number of the association information on the time of detecting last 
time. The approach of comparing and judging the number of the association 
information on the time of detecting this numeric value and this time, Memory 17 
is made to memorize the index (delimiters, such as R0001) of all the association 
information on the time of detecting last time, and there is a method of 
comparing the indexes in the time of detecting this association information and 
this time one by one, and judging them. 

[0198] (14) When a system startup time or new association information is added, 
if the new association information (situation accommodation action association 
information) based on the newly added association information is generated by 
the situation accommodation action study section 28 and the same association 
information does not exist in the association database section 22 by it, it 



memorizes. (S14) . 

[0199] (15) Next, the new association information (chain action association 
information) based on the association information newly added in the chain 
action study section 29 is generated, and if the same association information 
does not exist in the association database section 22, it memorizes (S15). It 
progresses to S1. 

[0200] Such (1) A robot's action is formed of the process of - (15), and /actuation 
of is done. 

[0201] 1. action searching ability mentioned above specifically tries the action 
which knows some when a robot does not know effective action. Discover and 
learn the new effectiveness or according to 2. action duplicate capacity Discover 
and learn existence of new action by observing the others 1 action, or by 3. 
situation regulating ability Discover and learn the action which changes the 
situation that it cannot be coped with into the situation that it can be coped with, 
or according to 4. action plan capacity It carries out by carrying out parallel 
processing of four study of being as discovering and learning the new 
effectiveness of performing continuously two or more actions known as separate 
action until now ****, mostly, and the pattern of operation is increased. 
[0202] With the gestalt of the 1st operation, it is continuously used by thing which 
were described above and which the robot itself learns a pattern of operation 



and its utilizing method autonomously, and is made to increase them with the 
passage of time, without making a user's interest fade. Moreover, the action 
which a robot performs becomes exactly and advanced gradually, and a user 
can realize that a robot grows. 

[0203] Moreover, an abbreviation single is not operated to a specific input like 
before. 

[0204] Moreover, while a user does not need to make a pattern of operation 
newly input / memorize and raises operability, it can be made the robot near [ it 
is infinite for a living thing and ] it with the passage of time. 
[0205] Moreover, by learning an action pattern from the detected body, the new 
action beyond the range of action experience of self can be learned, and it can 
be referred to as one of the action patterns of its. 

[0206] Moreover, the success factor and failure factor of action are extracted, 
and since association information which removes a failure factor and 
incorporates a success factor is formed, a situation can be coped with with such 
high success percentage that experience is gained. 

[0207] Moreover, by action according to individual, it becomes possible 
combining two or more action patterns to make it result in the situation which 
was not able to be attained by considering as a series of action patterns. 
[0208] Moreover, study growth capacity in a robot's action side can be realized 



on the high level which is not in the former, and the robot with the worth (grow 
up) used for a user by which weariness does not come more can be offered. 
[0209] Next, the false biological system concerning this invention is explained 
with reference to drawing 5 about the configuration of the 2nd operation gestalt 
carried out by the robot. 

[0210] In addition, the explanation which the same component attaches the 
same sign and overlaps in the gestalt of each following operation is omitted. 
[0211] The description of the 2nd operation gestalt is the action formation 
approach of the robot using the storage which memorized the program which 
operates a robot and in which computer reading is possible. 
[0212] Drawing 5 is a block diagram for explaining the gestalt of the 2nd 
operation, and, as for the storage 60, the program by which the gestalt of 
implementation of the above 1st is carried out is memorized. 
[0213] (1) the program in a storage 60 - electronic equipment » it is read with a 
personal computer 61 and memory 62 memorizes, and transmit this read 
program to a robot 1 by radio, and make the memory 17 in the control section 15 
in a robot 1 memorize 

[0214] In this case, the input sections 66, such as the transmitting section 65 and 
the keyboard with which a personal computer 61 transmits the insertion section 
63 in which a storage 60 is inserted, CPU64 which manages reading / storage / 



operation actuation, the memory 62 which memorizes the read program, and the 
read program to a robot 1, and a mouse, are formed. Moreover, the receive 
section 67 which receives the actuating signal transmitted to the robot 1 is 
established in a part of sheathing, and the actuating signal received in the 
receive section 67 is memorized by the memory 17 in a control section 15, and 
starts actuation. 

[0215] (2) Moreover, a storage is inserted in the program reading section 68 
prepared for the robot 1, and the memory 17 in the control section 15 in the 
direct robot 1 can be made to be able to memorize a program, and can also be 
operated. 

[0216] Thus, after a program is memorized by (1) and (2) at the memory 17 in a 
robot 1, the same actuation as the gestalt of the 1st operation mentioned above 
is performed. 

[0217] The class of program memorized by such same robot in the gestalt of the 
2nd operation is changeable, for example, it becomes behavior which will 
presume upon a user if it is a spoiled child program for robots, and the robot 
which performs a cry positively so that active actuation of running with a 
sufficient squeal that what is necessary is just an active program for robots may 
be performed positively, and the robot which a user likes can be realized. 
Therefore, a user can acquire two or more pleasure only by changing the class 



of program that a robot should just purchase one body. 

[0218] In addition, it cannot be overemphasized that it deforms variously and can 
carry out in the range which this invention is not limited to the gestalt of each 
operation mentioned above, and does not deviate from the main point. For 
example, it is also possible to form the temperature sensor which measures the 
temperature of the perimeter of a robot on a robot's moving part or body. By 
doing in this way, a robot can also treat ambient temperature now as an outside 
circumference. 

[0219] In addition, as a storage in this invention, a magnetic disk, a floppy 
(trademark) disk, a hard disk, optical disks (CD-ROM, CD-R, DVD, etc.), 
magneto-optic disks (MO etc.), semiconductor memory, etc. can memorize a 
computer program, and as long as it is the storage which a computer can read, 
the storage format and class of physical media may be which gestalt. 
[0220] Moreover, a part of each processing for MW(s) (middleware), such as OS 
(operation system) which is working on a computer based on directions of the 
computer program installed in the computer from the storage, and database 
management software, a network, etc. to realize the gestalt of this operation may 
be performed. 

[0221] Furthermore, the storage which the storage in this invention downloaded 
the computer program transmitted by the storage which memorized or stored the 



computer program temporarily for the purpose of transmitting by not only the 
medium that became independent of a computer but LAN, the Internet, etc., LAN, 
the Internet, etc., and was memorized or stored temporarily is also contained. 
[0222] Moreover, also when, as for a storage, processing in this operation 
gestalt not only from one but two or more media is performed, it may be 
contained in the storage in this invention, and the configuration of a medium may 
be which configuration. 

[0223] In addition, the computers in this invention may be which configurations, 
such as a system by which network connection of the equipment which performs 
each processing in the gestalt of this operation, and consists of one, such as a 
personal computer, based on the program memorized by the storage, and two or 
more equipments was carried out. 

[0224] Moreover, the device which can realize the function of this invention by 
the program, and equipment are named the computer in this invention 
generically not only including a personal computer but including a processing 
unit, a microcomputer, etc. which are contained in an information management 
system. 

[0225] Moreover, the action formation approach is memorized as a computer 
program. 

[0226] Moreover, the software application which it animates [ software 



application ] with techniques, such as CG (Computer Graphics), and makes a 
personification-or pseudo-living thing-character substantiate virtually on the 
display screens, such as a computer, is contained in the false biological system 
concerning this invention besides the robot as a stereo. In this case, the action 
output section (24) displays the animation made to exercise for the include angle 
of a request of each joint of a character by coordinate transformation on the 
display screen instead of controlling a robot's (1)'s motor and making it exercise 
for the include angle of a request of each joint. Since the stereo of a system is 
not a robot but a computer etc., although the acquirable action in which status 
information and activation are possible has some constraint as compared with 
an actual robot, it is possible to perform the action formation approach by this 
invention. 

[0227] Moreover, even if the information inputted into the action-target outside 
study section is informational (abortive association information) any which are 
inputted from the dependability study section even if it is the status information 
by which a direct input is carried out from the situation input section, it is not 
cared about. 
[0228] 

[Effect of the Invention] According to this invention which was described above, it 
becomes the false living thing by which weariness does not come to a user 



J 

because the false living thing itself creates and adds a new pattern of operation. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the 1st operation gestalt which carried out 
the false living thing concerning this invention by the robot. 
[Drawing 2] The block diagram of the 1st operation gestalt which carried out the 
false living thing concerning this invention by the robot. 

[Drawing 3] The block diagram for explaining actuation of the 1st operation 
gestalt which carried out the false living thing concerning this invention by the 
robot. 

[Drawing 4] The flow chart for explaining the action formation approach of the 1st 
operation gestalt which carried out the false living thing concerning this invention 
by the robot. 

[Drawing 5] The block diagram for explaining the 2nd operation gestalt which 
carried out the false living thing concerning this invention by the robot. 
[Description of Notations] 
1 Robot 



2 Head 

3 Right Arm Section 

4 Left Arm Section 

5 Right Leg Section 

6 Left Leg Section 

7 Tail 

8 Idiosoma 

9 LED 

10 Image Pick-up Camera 

1 1 Electrostatic-Capacity Type Distance Sensor 

12 Microphone 

13 Loudspeaker 

14 Pressure-sensitive Sensor 

15 Control Section 

16 CPU 

17 Memory 

21 Situation Input Section 

22 Association Database Section 

23 Action Retrieval Section 

24 Action Output Section 



25 Dependability Study Section 

26 Action-Target Outside Study Section 

27 Others Structure Study Section 

28 Situation Accommodation Action Study Section 

29 Chain Action Study Section 



